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SVIC  NOTES 


"The  trouble  with  the  future  is  that  it  usually  arrives  before  we’re  ready  for  it." 

--  Arnold  H.  Glasow 

1981  is  here  and  I  think  we  are  ready.  This  time  of  year  is  for  reflecting  and  plan¬ 
ning.  As  I  look  back  at  1980  with  some  satisfaction,  I  see  some  trends  that  are 
likely  to  influence  our  future  actions.  In  this  DIGEST,  for  example,  there  has  been 
a  significant  increase  in  the  quantity  of  technical  literature  in  our  field.  There  were 
nearly  21  percent  more  abstracts  published  in  1980  than  in  1979.  Either  more 
work  is  being  done  or  there  is  more  emphasis  on  publication.  Whatever  the  reason, 
this  Center  will  have  a  bigger  job  of  screening  and  analysis  of  the  available  litera¬ 
ture. 

The  51st  Shock  and  Vibration  Symposium  was  especially  successful.  Feedback 
from  some  of  the  participants  indicates  that  more  new  developments  were  pre¬ 
sented  than  at  most  previous  symposia.  It  was  also  evident  that  there  was  a  greater 
percentage  of  new  participants  than  we  usually  have.  Many  of  these,  now  just 
beginning  in  our  field,  will  replace  the  old  timers  as  they  fade  form  the  scene. 
I  believe  we  have  an  obligation  to  our  new  associates  to  bring  them  up  to  date 
on  past  developments,  to  provide  all  the  background  required  for  their  pursuit 
of  exciting  new  problems.  We  must  consider  new  ways  of  packaging  past  research 
results  so  that  such  information  may  be  absorbed  with  minimum  effort. 

At  the  51st  Symposium,  SVIC  was  offered  a  challenge  by  Mr.  Robert  Dyidahl  of 
Boeing,  who  gave  an  outstanding  plenary  address  on  shock.  Bob  suggested  that  we 
should  establish  a  document  that  will  provide  explanations,  guidelines  and  methods 
for  establishing  design  loads  and  dynamics  requirements  and  specifications  for 
necessary  and  sufficient  qualifications  for  shock  and  vibration.  This  document 
should  be  continually  updated,  with  modifications  or  additions  resulting  from 
discussions  at  each  annual  symposium.  Such  a  publication  would  be  a  tool  to  pro¬ 
vide  increased  confidence  in  our  approaches  to  dynamics  problems,  the  best  of 
which  would  be  included  as  a  part  of  the  document.  It  would  also  be  useful  for  on- 
the-job  training  of  new  engineers.  We  have  accepted  the  challenge  and  are  now 
exploring  ways  to  accomplish  this  difficult  task. 

So,  as  we  begin  1981,  let's  try  to  be  ready  for  it.  If  you  have  any  thoughts  on  how 
this  DIGEST  or  SVIC  can  serve  the  community  better,  please  write  to  Dr.  Eshleman 
or  me.  My  best  wishes  to  all  for  a  prosperous  and  successful  year. 


H.C.P. 
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ANNUAL  SERVICE  PACKAGE*  OF  THE  SHOCK 


PUBLICATIONS 

BULLETINS 

a  collection  of  technical  papers  offered  at  the  SHOCK  AND  VIBRATION 
SYMPOSIA  published  once  a  year.  Catalog  listing  back  issues  available  from 
SVIC. 

DIGEST 

a  monthly  publication  of  THE  SHOCK  AND  VIBRATION  INFORMATION 
CENTER  containing  abstracts  of  the  current  literature,  continuous  literature 
review,  feature  articles,  news  briefs,  technical  meeting  calendar,  meeting 
news,  and  book  reviews.  1 

MONOGRAPHS 

a  series  of  books  on  shock  and  vibration  technology.  Each  author  surveys  the 
literature,  extracts  significant  material,  standardizes  the  symbolism  and 
terminology  and  provides  an  authoritative  condensed  review  with  bibliog¬ 
raphy.  Brochure  listing  available  monographs  can  be  obtained  from  SVIC. 

SPECIAL 

PUBLICATIONS 

special  technology  surveys,  facility  surveys,  proceedings  of  special  seminars 
and  other  publications  as  needed. 

*For  information  on  obtaining  the  SVIC  Service  Pack  age  including  publications  and  services,  contact  the  SVIC, 
Naval  Research  Laboratory,  Code  5804,  Washington,  D.C.  20375,  (202)  767-3306.  These  publications  and 
services  may  alto  be  obtained  on  an  individual  basis. 
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AND  VIBRATION  INFORMATION  CENTER 


INFORMATION 

SERVICES 

DIRECT 

INFORMATION 

SERVICE* 

the  Center  handles  requests  for  information  via  mail,  telephone,  and  direct 
contact.  The  Center  technical  specialists,  who  are  experts  in  the  shock  and 
vibration  field,  have  the  SVIC  computer  implemented  SHOCK  AND  VIBRA¬ 
TION  INFORMATION  BASE  at  their  disposal. 

WORKSHOPS 

workshops  on  shock  and  vibration  technology  are  organized  and  sponsored 
by  the  Center.  Experts  on  specialized  technology  give  lectures  and  write 
articles  for  the  workshop  proceedings. 

SYMPOSIA 

annuel  shock  and  vibration  symposia  bring  together  working  scientists  and 
engineers  for  formal  presentations  of  their  papers  and  for  informal  informa¬ 
tion  exchanges. 

*See  intide  back  cover  for  details 
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EDITORS  RATTLE  SPACE 


CONTINUING  EDUCATION  WITH  SEMINARS  AND  COURSES 


The  steadily  increasing  number  of  listings  in  the  DIGEST  section  on  short  courses 
indicates  a  formalization  of  continuing  education  for  technically  trained  individuals 
in  industrial  and  governmental  facilities.  Previously  engineers  and  technicians 
learned  new  techniques  and  their  application  on  the  job  and  during  their  spare  time. 

The  advent  of  a  variety  of  engineering  seminars  and  courses  aimed  at  specific  prob¬ 
lem  areas  has  increased  the  efficiency  of  technical  training.  Now  an  inexperienced 
engineer  or  technician  can  not  only  learn  but  also  practice  old  and  new  techniques 
from  experienced  instructors.  And  most  seminars  and  courses  feature  as  speakers 
engineers  who  have  had  many  years  of  experience  in  their  fields. 

Seminars  and  courses  are  sponsored  by  such  organizations  as  universities,  societies, 
and  both  profit  and  not-for-profit  corporations.  Highly  qualified  individuals  have 
even  sponsored  some  events.  As  a  result,  education  and  training  that  were  once 
almost  exclusively  the  domain  of  universities  and  colleges  are  available  from  other 
sources.  It  is  thus  important  that  the  individual  considering  attendance  at  a  seminar 
or  course  potential  thoroughly  check  the  content  of  the  course  or  seminar  prior  to 
registration.  Course  content  varies  not  only  in  technical  areas  but  also  in  depth 
of  presentation  and  application.  Advertising  brochures  often  fail  to  adequately 
describe  the  material  to  be  presented. 

One  benefit  often  overlooked  in  seminars  and  courses  is  the  chance  for  communica¬ 
tion  among  engineers  and  technicians  from  a  variety  of  industries  who  have  similar 
problems.  It  is  entirely  possible  that  ideas  exchanged  could  account  for  substantial 
cost  savings  in  routine  facility  operation. 

There  are  thus  several  benefits  possible  to  registrants  of  short  courses  and  seminars 
being  offered.  If  your  company  has  not  yet  utilized  these  sources  of  information 
and  training,  I  recommend  that  you  investigate  them. 


R.L.E. 
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EVALUATION  AND  CONTROL  OF  THE  EXHAUST  NOISE 
OF  RECIPROCATING  I.C.  ENGINES 

M.L  Muujal* 


Abstract.  The  paper  reviews  recent  advances  in  the 
analysis,  design,  and  testing  of  exhaust  mufflers  for 
reciprocating  internal  combustion  engines.  An  outline 
of  specific  areas  needing  further  attention  is  given. 

Unmuffled  exhaust  noise  of  present-day  internal 
combustion  engines  is  at  least  20  dB  higher  than 
almost  any  other  engine  noise,  an  exception  is  heavy- 
duty  truck  engines  in  which  the  engine  noise  is 
generally  of  the  same  order  (1) .  As  has  been  noted 
[2,  3] ,  most  mufflers  are  of  the  reactive  '.ype  -  also 
called  reflective  or  nondissipative.  They  are  so  called 
because  the  absorbing  materials  such  as  fiberglass 
and  steel  wool  deteriorate  as  a  result  of  clogging, 
mechanical  damage,  or  melting.  Dissipative  mufflers 
convert  part  of  the  acoustic  energy  to  heat.  A  reactive 
muffler  creates  an  impedance  mismatch  at  the  source 
so  that  much  less  acoustic  power  enters  the  muffler 
than  would  enter  the  exhaust  pipe  without  the  muf¬ 
fler.  With  an  ideally  reactive  muffler,  the  acoustic 
power  leaving  the  tail  pipe  would  be  equal  to  the 
power  entering  at  the  exhaust  pipe  inlet  (4] .  How¬ 
ever,  because  of  mean  flow,  aeroacoustic  losses  occur 
at  area  discontinuities  in  reactive  mufflers. 

This  article  describes  various  aspects  of  theoretical 
performance  evaluation,  experimental  corroboration, 
and  design  of  reactive  mufflers. 

MUFFLER  PERFORMANCE  CRITERIA 

Several  terms  have  been  used  to  evaluate  mufflers 
(see  Figure  1).  Dissipative  mufflers  are  generally 
assessed  in  terms  of  attenuation,  which  is  defined  as 
the  decrease  in  propagating  sound  power  between 
two  points  in  an  acoustical  system  [5] .  Reactive 
muffler  performance  is  generally  measured  in  terms 
of  insertion  loss  (IL),  transmission  loss  (TL),  and 


noise  reduction  (NR).  Noise  reduction  should  be 
called  level  difference  (LD),  inasmuch  as  it  is  the 
difference  in  sound  pressure  level  (SPL)  measured 
upstream  (at  some  point  in  the  exhaust  pipe)  and 
downstream  (at  some  point  in  the  tail  pipe),  it  is 
not  the  difference  in  acoustic  power  flux.  Similarly, 
transmission  loss  is  a  misnomer  for  reactive  mufflers 
because  no  loss  in  power  flux  occurs  across  reactive 
elements  [4) . 

Insertion  loss  is  convenient  to  measure  and  is  often 
preferred  by  both  manufacturers  and  users  because 
it  is  a  true  measure  of  muffler  perfo  nance.  However, 
prediction  of  insertion  loss  requires  measurement  of, 
or  prior  knowledge  of,  the  aeroacoustic  character¬ 
istics  (strength  and  internal  impedance)  of  the  engine 
exhaust  system.  Transmission  loss  and  noise  reduc¬ 
tion  are  independent  of  source  characteristics  and  are 
easy  to  predict  but  more  difficult  to  measure.  Predic¬ 
tion  of  NR  requires  prior  knowledge  of  the  radiation 
impedance,  TL  calls  for  non-reflective  termination 
and  is  therefore  more  difficult  to  measure.  TL  and 
NR  are  used  for  research  purposes;  for  example,  to 
check  transfer  matrices  or  reflective  properties  of  a 
set  of  elements  in  isolation. 

MEASUREMENT  OF  REFLECTIVE  PROPERTIES 

There  are  a  number  of  methods  for  measuring  reflec¬ 
tive  properties  of  a  termination  or  set  of  elements. 
The  classical  discrete  frequency  steady-state  meth¬ 
od  --  also  called  the  standing  wave  ratio  (SWR)  meth¬ 
od  -  can  involve  either  locating  acoustic  pressure 
maxima  and  minima  and  drawing  the  acoustic  en¬ 
velopes  through  a  traversing  pressure  probe  [6-10) , 
measuring  SPL's  at  a  number  of  discrete  positions 
(11,12),  or  a  combination  (13)  in  which  only  the 
positions  of  minima  (located  precisely  by  a  probe 
tube)  and  SPL's  at  a  number  of  discrete  points  on 
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Figure  1.  Conventional  Terminology 


the  rising  flank  of  a  minimum  are  used.  Panicker's 
method  [13)  is  suited  for  exhaust  mufflers  in  which 
mean  flow  introduces  unsteadiness,  as  a  result  of  un¬ 
steadiness  the  SPL  measurements  at  the  pressure 
minima  are  difficult  and  unreliable.  Drawing  and 
extrapolating  the  envelope  of  the  minima  to  the 
plane  of  the  termination  under  investigation  are  thus 
not  possible.  Schmidt  and  Johnson  [14]  used  a  dis¬ 
crete  frequency  technique  in  which  two  microphones 
were  mounted  at  different  upstream  positions  along 
a  tube.  They  measured  pressure  amplitudes  at  the  two 
points  and  deduced  the  reflection  coefficient  of  the 
sample. 

The  method  of  transients  involves  the  use  of  a  suf¬ 
ficiently  strong,  small  duration  (less  than  a  second) 
impulse  to  obtain  the  incident  and  reflected  energies 
[15],  To  and  Doige  [16,  17]  successfully  used  a 
variation  to  determine  matrix  parameters  of  acoustic 
systems.  Their  method  uses  Fourier  transforms  of 
signals  simultaneously  picked  up  from  two  micro¬ 
phones  and  recorded  on  a  tape  recorder  Unfortu¬ 
nately,  the  method  has  not  been  tested  for  moving 
media. 

Seybert  and  Ross  [18]  developed  a  two-microphone, 
random-excitation  method  in  which  the  acoustic 
properties  of  the  termination  are  recovered  from 
auto-  and  cross  spectra  of  microphone  signals.  The 
method  incorporates  mean  flow  effects  but  has  been 
tried  only  with  stationary  media.  Continuous  sam¬ 
pling  of  data  for  seven  seconds  was  sufficient.  Chung 
and  Blaser  [19]  have  presented  a  modification. 
Instead  of  considering  individual  spectral  densities, 
they  use  the  transfer  function  between  the  signals 
sensed  by  the  two  microphones  located  upstream  of 


the  termination,  neglecting  attenuation  between 
microphone  signals.  The  expressions  for  impedance 
are  thus  greatly  simplified,  but  the  results  presented 
are  for  a  stationary  meaium.  Singh  and  Soedel  [20] 
used  random  and  transient  inputs  to  measure  im¬ 
pedances  of  fluid  machinery  manifolds.  Prasad  [21] 
used  Chung  and  Blaser's  approach  to  measure  engine 
impedance  with  the  engine  running. 

The  transient  and  random-excitation  methods  are 
much  faster  than  the  discrete  frequency  method  but 
require  two-channel  FFT  analysis  instrumentation. 
In  addition,  in  the  presence  of  flow  the  signal  to 
noise  ratio  may  not  be  sufficiently  high  over  the 
complete  frequency  range  of  interest.  Until  these 
methods  are  proved  with  moving  media,  the  discrete 
frequency  method  [13]  could  remain  the  most 
reliable  method,  albeit  a  time-consuming  one,  for 
measuring  the  acoustic  properties  of  a  termination. 

ACOUSTICAL  APPROACH  TO  MUFFLER 
PERFORMANCE  PREDICTION 

Mathematical  representation  of  the  insertion  loss  of 
a  muffler  in  terms  of  terminal  impedances  (radiation 
a  id  source)  and  a  velocity  ratio  that  can  be  evaluated 
from  successive  multiplication  of  transfer  matrices 
of  all  constituent  elements  has  been  presented  [2] . 
The  significant  developments  that  have  since  taken 
place  are  described  in  the  following  paragraphs. 

El-Sharkawy  and  Nayfeh  [22]  took  all  modes  into 
account  in  an  analysis  of  sound  propagation  through 
a  circular  duct  in  the  presence  of  an  expansion 
chamber.  Their  analysis  was  in  good  agreement  with 
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experiments.  They  showed  that  plane  wave  theory 
is  valid  only  at  low  frequencies,  small  expansion 
ratios,  and  large  expansion  chamber  length/diameter 
ratios.  Unfortunately,  even  though  mean  flow  was 
not  considered,  their  expressions  were  very  com¬ 
plicated. 

The  attenuation  constant  a  for  a  progressive  plane 
wave  in  a  tube  can  be  measured  by  means  of  the 
impedance-tube  method  -  also  called  the  discrete 
frequency  excitation  method  [  13] ,  it  is  very  difficult, 
however,  to  measure  a±  for  a  tube  with  mean  flow 
in  the  +  direction.  Based  on  other  work  [23,  24] 
Panicker  [13]  derived  a  general  one-dimensional 
convected  wave  equation  that  incorporates  the 
effects  visco-thermal  damping.  He  obtained  (for 
M3<  1) 

a  +  FM 

a.(M)  = _ 2D_  (1) 

1  ±  M 

M  is  the  average  mean-flow  mach  number  in  a  tube 
of  internal  diameter  D,  a  is  the  attenuation  in  a  tube 
with  stationary  medium,  F  is  the  Froude's  friction 
factor,  for  steady  turbulent  flow,  and  subscripts 
+  and  -  denote  the  forward  (positive)  and  the  back¬ 
ward  (negative)  directions. 

Equation  (1)  shows  that  mean  flow  has  both  a  con¬ 
vective  effect,  represented  by  the  denominator 
1  ±  M  and  an  effect  on  the  viscous  attenuation  a, 
mean  flow  increases  attenuation  by  an  eddy  vis¬ 
cosity  term  FM/2D.  Although  these  visco-thermal 
attenuation  constants  play  only  a  minor  role  in  the 
transfer  matrices  of  tubes,  they  are  crucial  for  evalu¬ 
ating  acoustic  characteristics  of  a  termination  using 
the  discrete  frequency  excitation  impedance-tube 
method. 

The  radiation  impedance  for  an  unflanged  pipe  in 
the  presence  of  mean  flow 

Z0  (M)=R0(M)+jX0(M)  (2) 

has  been  measured  [13]  for  different  tube  sizes  and 
frequencies.  Experiments  indicate  that 

R0(M)  =•  R-2M3  (3) 

X0(M)=*X/(1-MJ)  (4) 


The  plots  of  these  results  are  generally  in  agreement 
with  those  of  others  [25,  26] .  The  change  in  radi 
ation  impedance  can  be  attributed  to  the  fact  that 
interaction  of  the  outgoing  wave  and  the  jet  absorbs 
a  substantial  part  of  the  wave  and  exerts  a  back 
reaction  or.  it.  Howe  [27]  has  pointed  out  that  the 
acoustic  energy  that  excapes  from  the  tail  pipe  is 
partitioned  between  two  distinct  disturbances  in  the 
exterior  fluid.  The  first  disturbance  is  free-space 
radiation.  Essentially  compressible  vortex  waves  are 
then  excited  by  vortex  shedding  from  the  tail  pipe 
lip  and  might  be  associated  with  large  scale  insta 
bilities  of  the  jet.  There  have  been  further  attempts 
to  model  Helmholtz-type  resonators  in  the  presence 
of  mean  flow.  Anderson  [28]  found  that  the  funda¬ 
mental  frequency  increased  with  increasing  flow 
velocities  in  the  duct,  higher  resonance  frequencies 
of  the  resonator  were  not  affected  as  much  by  air 
flow.  He  observed  that  it  was  possible  for  the  entire 
mass  end-correction  of  the  orifice  of  the  resonator 
to  be  eliminated  by  the  flow.  Qualitatively  similar 
results  had  been  obtained  earlier  [29,  30];  it  was 
also  found  that  the  resistive  pan  of  the  radiation 
impedance  increases  considerably  because  of  mean 
flow. 

Sullivan  and  Crocker  [3]  modeled  multi-hole  con¬ 
centric  tube  resonators  of  the  unpartitioned  type, 
they  accounted  for  mean  flow  in  the  tube,  wave  mo¬ 
tion  in  the  cavity,  and  coupling  between  cavity  and 
tube  via  the  impedance  boundary  of  the  perforate. 
They  obtained  good  agreement  with  experiments 
for  stationary  medium,  no  experiments  were  reported 
with  mean  flow.  Their  results  verified  earlier  observa 
tions  [28-30]  that  grazing  flow  causes  the  resistance 
of  the  orifice  to  increase  and  the  reactance  to  de¬ 
crease  with  increasing  flow  rate. 

Sullivan  [32]  has  developed  a  segment  procedure  -- 
in  which  each  segment  is  described  by  a  transfer 
matrix  --  for  modeling  such  perforated  muffler 
components  as  concentric  resonators  with  perforated 
flow  tubes  and  expansion  chambers  and  reverse  flow 
chambers  with  perforated  inlet  and  outlet  tubes 
(see  Figure  2).  The  theory  takes  mean  flow  into 
account.  However,  the  method  is  confined  to  those 
configurations  having  one  acoustically  long  dimen¬ 
sion.  This  approach  thus  leads  to  4x4  or  6x6  transfer 
matrices  that  are  more  difficult  to  handle  than  con¬ 
ventional  2x2  matrices,  but  are  simpler  and  faster 
than  simultaneous  solution  of  a  very  large  number  of 
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Figure  2.  Basic  Elements  and  Corresponding  Muffler  Components  of  Two-Duct  Model  [32] 


algebraic  equations.  The  theory  has  been  used  [33] 
to  demonstrate  the  effect  of  nonlinear  impedance 
of  the  perforation  due  to  finite  amplitude  sound  pres¬ 
sure  in  a  straight-through  resonator.  The  effect  of 
change  in  impedance  of  the  perforation  with  mean 
flow  in  a  cross-flow  chamber  has  also  been  shown. 
The  impedance  was  that  used  in  earlier  measure¬ 
ments.  Good  agreement  was  found  between  theory 
and  experimental  observations  with  regard  to  trans¬ 
mission  loss. 

Interestingly,  investigations  [28-33]  did  not  yield 
any  general  empirical  formula  for  the  resistive  and 
reactive  impedance  of  a  hole  in  the  presence  of  a 
grazing  flow,  which  (or  the  linear  part  of  which) 
could  be  used  with  the  acoustical  approach. 

Transfer  matrices  have  been  recognized  as  handy 
building  blocks  in  the  analysis  of  one-dimensional 
acoustic  filters  [34]  as  well  as  for  typical  exhaust 
mufflers  [2’ ,  24,  32,  35, 36] . 


Panicker  [13]  derived  transfer  matrices  defined 
with  respect  to  convective  state  variables  pc  and  vc, 
proposed  by  Munjal  [36] ,  for  area  discontinuities  of 
the  simple  type  shown  in  Figure  3a  and  3b,  the  ex¬ 
tended-tube  type  shown  in  Figure  3c  and  3d,  and  the 
flow-reversal  type  shown  in  Figure  3e  and  3f.  Fie 
used  the  mass  continuity  equation,  the  energy  equa¬ 
tion  involving  a  dissipation  parameter,  the  momen¬ 
tum  equation  [37] .  An  additional  equation  deter¬ 
mines  the  dissipation  parameter  in  terms  of  the 
measured  head  loss  coefficient  for  steady  incom¬ 
pressible  flow  as  a  fraction  of  the  dynamic  head  in 
the  smaller  diameter  tube  at  the  junction  The  resul¬ 
tant  transfer  matrices  are  shown  below. 

Simple  contraction,  see  Figure  3a 
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Simple  expansion,  see  Figure  3b. 
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Extended  inlet  see  Figure  3d. 
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Nj.b  =  S,/Sb  (15) 

M  Y 

A=  n  n  (16) 

Kfc  ~  for  N  <  0.2  (17) 

Kre~1  (18) 


Noise  reduction  (level  difference)  has  been  calculated 
for  typical  mufflers  using  these  elements  and  radi¬ 
ation  impedance  -  Equation  (3)  and  Equation  (4)  - 
as  well  as  a  transfer  matrix  for  a  tube  (36]  incorpo¬ 
rating  the  attenuation.  The  constant  of  Equation  (1) 
agrees  well  with  experimentally  observed  values  [13] . 

Insertion  loss,  the  most  acceptable  performance 
criterion,  involves,  in  addition  to  radiation  impedance 
and  transfer  matrices  of  the  muffler  elements,  a  prior 
knowledge  of  source  impedance  Zs.  Prediction  of 
SPL  at  a  point  in  space  with  a  particular  muffler  also 
requires  knowledge  of  source  strength.  This  source 
strength  can  be  acoustic  pressure  ps,  acoustic  mass 
velocity  vs,  or  the  corresponding  convective  (or 
aeroacoustic)  counterparts  pc  s  or  vc  s.  The  value 
depends  on  the  way  the  source  is  to  be  characterized 
[2,  3,  36.  38]  An  indirect  method  -  also  called 
a  three-load  method  [3.  38]  -  has  been  proposed 
[3941],  It  makes  use  of  the  impedance  tube  ap¬ 
proach,  measurement  of  radiated  noise  levels,  or  the 
numerical  prediction  approach.  Precise  measurements 
are  needed  but  are  difficult  to  obtain  because  of 
mean  flow  unsteadiness  and  slight  but  inevitable 
variations  in  the  instantaneous  speed  of  the  recipro 
eating  machinery  The  impedance  tube  has  been  used 
with  the  two-microphone  random-excitation  tech¬ 
nique  to  directly  mearjre  the  acoustic  impedance  of 
a  running  1C  engine  (21. 42, 43] .  It  is  assumed  that 
impedance  tube  technology  can  be  used  to  determine 
the  impedance  of  an  active  termination  directly  so 
long  as  the  external  excitation  signal  is  much  stronger 
than  the  signal  from  the  termina’ion  everywhere  in 
the  tube  Apart  from  the  questionable  character  of 
this  assumption,  the  method  is  very  difficult  to  apply 
in  view  of  unsteadiness  and  the  resultant  ambient 
noise  due  to  turbulent  mean  flow.  Incidentally,  there 
have  been  few  attempts  thus  far  to  predict  engine 
exhaust  source  characteristics  analytically. 


GAS-DYNAMIC  MODELING 
OF  EXHAUST  SYSTEMS 

A  number  of  developments  have  been  reported  in 
modeling  exhaust  systems  of  reciprocating  com¬ 
pressors  [4446]  and  reciprocating  I.C.  engines  [47] 
in  terms  of  mass  continuity  equations,  thermodynam¬ 
ic  equations,  and  equations  of  momentum  for  dif¬ 
ferent  volumes  and  across  various  junctions.  The 
muffler  elements  can  be  modeled  in  terms  of  acoustic 
variables  [44.  46]  or,  more  precisely,  in  terms  of 
Riemann  variables  [39,  40, 48-50] . 

A  substantially  different  approach  involves  finite 
elements  [51-53].  This  approach  is  applicable  to 
many  muffler  configurations  and  accounts  for  three- 
dimensional  effects,  but  it  is  also  cumbersome  and 
has  not  yet  been  tried  with  mean  flow 

DESIGN  OF  EXHAUST  MUFFLERS 

Eriksson  [54]  has  listed  basic  design  considerations, 
they  include  minimum  noise  level,  maximum  engine 
performance,  minimum  weight,  minimum  size,  mini¬ 
mum  cost,  long  life,  good  tonal  quality,  manufac¬ 
turing  ease,  convenient  shape,  minimum  temperature, 
and  attractive  appearance.  Munjal  [55]  used  the 
algebraic  algorithm  to  derive  some  general  synthesis 
criteria  for  one-dimensional  acoustic  filters.  These 
criteria  were  later  extended  to  straight-through  ex¬ 
haust  mufflers  [24],  a  modified  form  of  the  algo¬ 
rithm  was  used  to  account  for  the  convective  effect 
of  mean  flow.  Transfer  matrices  of  different  elements 
constituting  expansion  chamber  mufflers  have  been 
used  to  develop  a  computer  program  for  designing 
a  muffler  for  a  helicopter  engine  [35] . 

Davies  [57]  observed  a  complex  interaction  between 
the  traveling  vortex  potential  field,  the  sound  field, 
and  the  tail  pipe  resonance  at  intermediate  levels  of 
forcing;  the  interaction  resulted  in  additional  noise 
generation  at  area  expansions  but  could  be  effectively 
suppressed  by  fitting  perforated  bridges  as  illustrated 
in  Figure  4 

Laville  and  Soedel  [38]  sought  some  scaling  laws 
with  a  view  to  deriving  empirical  formulas  in  terms 
of  certain  nondimensional  parameters  for  predicting 
muffler  performance  and  thus  muffler  design.  Blair 
[59]  has  developed  general  computer  programs  using 
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Figure  4.  Suppression  of  Flow-Acoustic  Coupling 
by  a  Bridge  Perforate  [57] 

finite-wave  pulse  analysis  in  the  exhaust,  intake,  and 
transfer  passages.  He  designed  a  small  two-stroke 
engine  for  low  specific  fuel  consumption  and  low 
exhaust  noise  levels.  He  used  exhaust  mufflers  of  the 
type  shown  in  Figure  5  Incidentally,  the  same  type 
of  mufflers  were  found  to  be  very  satisfactory  for 
single-cylinder  two-stroke-cycle  engines  of  autorick¬ 
shas  in  India  [60] . 

CONCLUDING  REMARKS 

Notable  advances  have  been  made  in  recent  years  in 
the  analysis  and  design  of  exhaust  mufflers.  The  gas- 
dynamic  approach  ",  id  its  various  ramifications  can 
be  used  to  analyze  a  given  exhaust  system.  However, 
because  of  the  computer  time  and  effort  required, 
the  approach  is  largely  ineffective  for  synthesis  of  an 
efficient  configuration;  at  best,  it  might  be  useful 
for  a  final  optimization. 

The  acoustical,  or  aeroacoustical,  approach  is  more 
handy  in  analysis  and  potentially  useful  for  design. 
However,  elements  involving  hole-to-hole  transfer  of 
mean  flow  (Figure  2)  need  further  attention.  Analyti¬ 
cal  models  for  source  characterization  are  necessary; 
direct  measurement  of  the  impedance  of  an  active 
termination  is  questionable.  Three-dimensional  ef¬ 
fects  in  the  presence  of  not-so-uniform  mean  flow 
require  furthr  research  for  high-frequency  analysis. 
Acoustic  impedance  of  a  hole  or  set  of  holes  in  the 
presence  of  grazing  flow  and/or  through  flow  calls 
for  empirical  expressions. 

For  two-stroke-cycle  engines,  muffler  performance 
is  coupled  to  engine  performance.  Thus,  exhaust 
stroke  analysis  cannot  be  isolated  from  the  analysis 
of  »he  rest  of  the  cycle  However,  there  is  a  need  to 
look  for  some  practical  short  cuts,  lest  the  muffler 
design  become  uneconomical 


Figure  5.  A  Generally  Successful  Configuration 
for  Single  Cylinder  Two-Stroke-Cycle  Engines 

Finally,  the  noise  radiated  from  the  outer  shell  of  the 
muffler  should  be  analyzed  so  that  aeroacoustically 
predicted  muffler  performance  could  be  realized 
without  making  the  muffler  unnecessarily  heavy  ana 
costly. 
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LITERATURE  REVIEW: 


survey  and  analysis 
of  the  Shock  and 
Vibration  litaratura 


The  monthly  Literature  Review,  a  subjective  critique  and  summary  of  the  litera¬ 
ture,  consists  of  two  to  four  review  articles  each  month.  3,000  to  4,000  words  in 
length.  The  purpose  of  this  section  is  to  present  a  "digest"  of  literature  over  a 
period  of  three  years.  Planned  by  the  Technical  Editor,  this  section  provides  the 
DIGEST  reader  with  up-to-date  insights  into  current  technology  in  more  than 
150  topic  areas.  Review  articles  include  technical  information  from  articles,  reports, 
and  unpublished  proceedings.  Each  article  also  contains  a  minor  tutorial  of  the 
technical  area  under  discussion,  a  survey  and  evaluation  of  the  new  literature,  and 
recommendations  Review  articles  are  written  by  experts  in  the  shock  and  vibration 
field. 

This  issue  of  the  DIGEST  contains  articles  about  vibration  control  with  visco¬ 
elastic  materials  and  vibrations  and  stability  of  mechanical  systems. 

Professor  B.C.  Nakra  of  the  Indian  Institute  of  Technology,  Hauz  Khas,  New  Delhi 
has  written  a  paper  reviewing  investigations  dealing  with  vibration  control  using 
viscoelastic  materials.  Specific  topics  include  analysis  of  configurations,  properties 
of  the  materials  used,  and  applications. 

Professor  K.  Huseyin  of  the  University  of  Waterloo,  Waterloo,  Ontario,  Canada  has 
written  an  article  describing  developments  in  linear  and  nonlinear  theories  for 
studying  the  vibrational  and  stability  behavior  of  autonomous  systems  under  the 
influence  of  several  independent  parameters. 


VIBRATION  CONTROL  WITH  VISCOELASTIC  MATERIALS  II 


B.C.  Nakra* 


Abstract  This  paper  reviews  investigations  dealing 
with  vibration  control  using  viscoelastic  materials. 
Specific  topics  include  analysis  of  configurations, 
properties  of  the  materials  used,  and  applications 

In  an  earlier  paper  [32] ,  work  on  control  of  vibra¬ 
tions  using  viscoelastic  materials  in  various  arrange¬ 
ments  was  reviewed.  These  materials  usually  have 
high  damping  and  thus  dissipate  vibratory  energy  of 
structures  and  machines.  The  present  paper  reviews 
some  further  work  on  the  role  of  viscoelastic  mate¬ 
rials  in  vibration  control  the  analysis  of  configura¬ 
tions  of  viscoelastic  materials,  properties  of  materials 
used,  and  applications  reported  in  the  recent  litera¬ 
ture 

ANALYSIS 

Theoretical  analyses  of  flexural  vibrations  of  multi¬ 
layered  beams,  plates,  and  shells,  employing  various 
arrangements  of  elastic  and  viscoelastic  layers,  have 
been  reviewed  extensively  [32] .  Other  work  on  this 
topic  deals  with  the  flexural  vibrations  of  laminated, 
hollow,  and  circular  beams  [3] .  It  has  been  reported 
that  vibration  damping  is  not  significant  in  modes  in 
which  elastic  beams  move  together,  but  that  for 
higher  modes,  in  which  elastic  beams  move  in  oppo¬ 
site  directions,  high  damping  is  obtained. 

Rao  [42,  43]  has  published  work  on  short  simply 
supported  sandwich  beams  having  a  viscoelastic  core 
and  various  boundary  condition  cases  He  used  digital 
computer  simulation  to  solve  the  differential  equa¬ 
tions  of  motion.  Sandman  [45]  dealt  with  flexural 
steady-state  forced  vibrations  of  sandwich  beams  with 
nonuniform  distribution  of  shearing  rigidity  and  mass 
along  the  core  length;  he  suggested  that  a  tuned 
configuration  of  core  segments  would  provide  opti¬ 
mum  damping.  Analysis  of  nonlinear  vibrations  due 
'Professor,  Mechanical  Engineering  Department,  Indian  Institute 


to  large  deformations  of  three-layer  beams  with 
viscoelastic  cores  has  been  reported  [13,  21] .  Visco- 
elastically  damped  beams,  subjected  to  shock  excita¬ 
tion,  have  been  analyzed  [18-20],  the  differential 
operator  representation  was  used  for  viscoelastic 
materials. 

Five-layered  beams  with  viscoelastic  layers  have  been 
analyzed  [6,  31],  as  have  Timoshenko  beams  with 
five  stiff  and  four  soft  layers  placed  on  an  elastic 
foundation  and  subjected  to  a  concentrated  point 
load  moving  with  a  constant  velocity  [40] .  Vibra¬ 
tion  damping  analysis  of  a  three-layered  plate  with 
viscoelastic  core  has  been  carried  out  [4,  28, 29,  44] . 
Mead  [28]  determined  resonant  frequencies  and  loss 
factors  of  three-layered  damped  sandwich  plates 
with  regularly  spaced  stiffeners.  Finite  element 
analyses  of  multilayered  structures  containing  visco¬ 
elastic  materials  have  been  reported  [37,  38] . 

Vibration  damping  in  cylindrical  elastic  shells,  coated 
with  layers  of  viscoelastic  materials,  has  been  ana¬ 
lyzed  [16,  25,  26].  Hayari  and  Sandman  [8]  ana¬ 
lyzed  the  vibratory  response  of  three-layered  cylin¬ 
drical  shells  embedded  in  a  fluid. 

The  effect  of  fluid  mass  loading  and  damping  has 
been  studied.  Forced  vibration  analysis  of  liquid- 
filled  cylindrical  shells  with  a  number  of  mass  seg¬ 
ments  adhered  iu  them  externally  by  a  viscoelastic 
material  has  been  carried  out  [23],  the  excitation 
was  due  to  a  radial  force  acting  on  the  surface  of  the 
shell.  Lu  [22]  also  analyzed  the  forced  vibrations 
of  thin  rings  having  discrete  mass  segments  and  at¬ 
tached  to  the  outer  circumference  by  a  viscoelastic 
material.  Almy  and  Nelson  [1]  have  reported  work 
on  the  damping  of  a  circular  ring  segment  due  to  a 
constraining  layer. 

Theoretical  work  has  also  been  reported  on  the  tor¬ 
sional  vibration  analysis  of  two-layer  beams  [14]  and 
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composite  shafts  having  a  viscoelastic  core  [2] .  Sain- 
bury  and  Ewins  [46]  have  used  impedance  methods 
to  analyze  the  vibration  isolation  characteristics  of 
a  two-stage  multi-directional  vibration  isolation  sys¬ 
tem.  They  used  rubber  blocks  with  five-layered 
damped  sandwich  beams  for  vibration  isolation.  A 
two  stage  isolation  system,  consisting  of  a  conven¬ 
tional  isolator  and  a  three-layered  damped  sandwich 
beam,  was  analyzed  [50] .  Vaicaitis  [49]  analyzed 
low-frequency  noise  transmission  by  viscoelastic 
sandwich  panels  into  a  rectangular  enclosure  and 
reported  that  noise  was  significantly  reduced. 

MATERIALS  AND  PROPERTIES 

Viscoelastic  materials  for  vibration  control  have  been 
discussed  [11,  41] .  Wetton  [51]  gave  design  require¬ 
ments  from  the  point  of  view  of  a  chemist.  Several 
formulations  of  viscoelastic  materials  have  been  con¬ 
sidered.  Earlier  work  on  measuring  properties  of 
viscoelastic  materials  has  been  reviewed  [32] .  A  num¬ 
ber  of  methods  for  measuring  dynamic  stiffness  and 
damping  properties  of  viscoelastic  materials  have  been 
discussed  [10]  A  number  of  methods  have  been 
given  for  measuring  damping  properties  of  thin  coat¬ 
ings  at  high  temperatures  [34,  48] .  Murayama  [30] 
recently  described  in  detail  the  principles  of  dynamic 
measurements  of  properties  of  viscoelastic  materials 
and  interpretation  of  data  on  a  molecular  basis. 

APPLICATIONS 

Various  applications  of  viscoelastic  materials  for 
vibration  control  have  been  reviewed  [32] .  Addi¬ 
tional  work  is  reviewed  in  this  section. 

Attempts  to  adapt  tuned  dampers  made  of  visco¬ 
elastic  materials  to  gas  turbine  blades  [33,  36]  and 
machine  tools  [35]  have  been  reported.  Grooten- 
Luis  [7]  used  the  constrained  layer  damping  tech¬ 
nique  to  reduce  noise  and  vibration  disturbances 
caused  by  a  railway  through  a  residential  area.  Con¬ 
strained  layers  have  been  used  as  dampers  on  the 
spindle  of  a  textile  spinning  frame  and  on  circular 
wood  cutting  saw  blades  [5] .  Viscoelastic  damping 
techniques  have  been  extensively  employed  in  jet 
engines,  helicopters,  spacecraft,  and  satellites  (9, 
12,  15,  24,  39],  General  applications  have  been  re¬ 
viewed  [27],  as  has  work  on  control  of  low-fre¬ 


quency  interior  noise  in  aircraft  by  damping  of 

fuselage  structural  elements  with  constrained  damp 

ing  on  stringers  [47] . 
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VIBRATIONS  AND  STABILITY  OF  MECHANICAL  SYSTEMS  :  II 


K.  Huaeyin* 


Abstract  This  article  describes  developments  in 
linear  and  nonlinear  theories  for  studying  the  vibra¬ 
tional  and  stability  behavior  of  autonomous  systems 
under  the  influence  of  several  independent  param¬ 
eters.  Four  classes  of  systems  are  identified  for 
linear  theories:  conservative,  pseudo-conservative, 
gyroscopic,  and  circulatory.  Nonlinear  theories  in¬ 
volve  both  gradient  and  nongradient  systems. 

Developments  concerning  the  stability  and  instability 
behavior  of  finite-degreeof-freedom  holonomic  au¬ 
tonomous  mechanical  systems  were  reviewed  in 
1976  [1);  attention  was  focused  on  linear  general 
theories.  The  1976review  (1)  included  developments 
concerning  the  combined  effects  of  independent 
parameters  on  the  behavior  of  a  system.  The  present 
review,  essentially  an  extension  of  the  1976  article 
(1),  covers  the  years  since  1976,  and  should  be 
considered  in  conjunction  with  the  earlier  article. 
The  present  review  expands  the  scope  of  the  earlier 
one  to  nonlinear  developments  as  well  as  iinear 
studies. 

LINEAR  THEORIES 

A  system  is  usually  under  the  influence  of  several 
independent  parameters,  and  it  is  often  necessary  to 
determine  the  effects  of  these  parameters  on  free 
vibrations  and  stability  behavior  of  the  system. 
Stability  can  be  lost  from  an  initially  stable  state  in 
different  ways  as  the  parameters  are  varied.  Condi¬ 
tions  causing  loss  of  stability,  the  nature  of  instabil¬ 
ity,  characteristic  features  of  the  stability  boundary, 
the  parameter-frequency  relationship,  and  in  non¬ 
linear  range  post -critical  behavior  are  basic  questions 
to  be  explored  in  a  general  study. 

A  linear  general  theory  concerning  the  free  vibrations 
and  stability  of  multiple-parameter  autonomous  sys¬ 


tems  is  now  available  in  bock  form  (2) .  Development 
ot  this  theory  relies  on  matrix  theory,  which  is  sum¬ 
marized;  fundamental  definitions,  stability  criteria, 
and  a  classification  of  systems  are  then  given.  Diver¬ 
gence  instability  and  flutter  instability,  including  the 
conditions  under  which  these  phenomena  arise  are  ex¬ 
plored;  the  effects  of  the  multiplicity  of  characteristic 
roots  and  linear  dependence  of  characteristic  vectors 
on  the  stability  of  a  critical  state  are  examined. 

Lyapunov's  Theorems,  their  connection  to  Stein's 
Theorem,  the  Routh-Hurwitz  criterion,  Hamilton's 
principle,  and  Lagrange's  equations  are  discussed. 
Four  classes  of  systems  are  identified  conservative, 
pseudo-con  lervative.  gyroscopic,  and  circulatory.  It 
is  shown  ri.at  the  fundamental  characteristic  surface 
and  the  stabiiity  boundary  of  conservative  systems 
cannot  have  convexuy  toward  the  fundamental 
region.  Practical  implications  of  these  theorems  and 
a  normality  condition  are  discussed  Effects  of  damp¬ 
ing  on  the  system  are  explored,  and  certain  bounds 
on  the  complex  eigenvalues  are  established  through 
the  extremum  properties  of  the  Rayleigh  Quotient. 

Pseudo-conservative  systems  are  defined,  and  several 
theorems  concerning  the  properties  of  the  stability 
boundary,  parameter  frequency  relationship,  and 
upper  and  lower  bound  estimates  are  presented  The 
discussion  of  gyroscopic  systems  is  sufficiently  gen¬ 
eral  to  allow  for  reinterpretations  of  the  results  in 
other  contexts  It  is  shown  that  gyroscopic  conserva¬ 
tive  systems  can  exhibit  both  flutter  and  divergence; 
conditions  leading  to  such  behavior  are  explored,  as 
are  certain  standard  forms  of  the  associated  eigen¬ 
value  problems  [3]  and  their  analytical  advantages. 
These  standard  forms  are  shown  to  fall  within  the 
scope  of  the  Rayleigh  Quotient. 

The  effects  of  external  and  internal  damping  on  the 
flutter  and  divergence  boundaries  are  given.  Rotating 
systems  and  fluid -conveying  pipes  are  treated  as 
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special  gyroscopic  systems,  examples  of  flexible 
rotating  shafts  under  the  influence  of  axial  loads 
are  provided  Earlier  results  [4]  are  generalised, 
the  flutter  boundary  of  the  undamped  system  is 
shown  to  be  an  upper  bound  for  the  flutter  boundary 
of  the  damped  system 

Circulatory  systems  and  follower  type  loads  are 
distinguished  from  pseudo-conservative  systems  in 
that  the  latter  are  incapable  of  exhibiting  flutter 
instability  due  to  the  weak  asymmetry  of  the  ma¬ 
trices  associated  with  follower  forces.  The  generalised 
Rayleigh  Quotient  associated  with  flutter  instability 
is  introduced,  certain  max-min  properties  for  two- 
degree-of-freedom  systems  contrast  with  those  of 
the  classical  Rayleigh  Quotient  Flutter  and  diver¬ 
gence  boundaries  are  convex  toward  the  fundamental 
region  rather  than  concave  A  direct  method  of 
stability  analysis  yields  the  flutter  load  without 
requiring  the  determination  of  frequencies. 

Linear  systems  have  also  been  treated  in  [5] ,  but 
external  parameters  and  their  effects  on  the  behavior 
of  the  system  were  not  considered  explicitly  Rather, 
emphasis  is  on  the  interrelationship  between  the 
structures  of  the  matrices  involved  and  the  stability 
of  the  system.  Stability  criteria  for  autonomous  and 
nonautonomous  systems  are  developed  on  the  basis 
of  controllability  and  observability  as  well  as  Ly 
apunov's  theorems.  Systems  nave  been  classified 
according  to  the  properties  ot  matrices;  conditions 
for  asymptotic  stability,  marginal  stability,  and  in 
stability  are  given 

A  discussion  of  the  stability  of  autonomous  systems 
deals  with  the  nonlinear  post-critical  behavior  of 
gradient  systems  and  with  developments  concerning 
conservative,  pseudo-conservative,  gyroscopic,  and 
circulatory  systems  [6]  Necessary  and  sufficient 
conditions  are  given  for  uncoupled  modes  of  vibra 
tion  in  a  damped  system,  alternative  necessary  and 
sufficient  conditions  for  asymptotic  stability  of 
autonomous  systems,  including  gyroscopic  systems 
with  external  and  internal  dissipation,  are  also  pre¬ 
sented 

Some  recent  work  [7-9]  has  been  devoted  to  a  re 
examination  of  the  variational  principles  associated 
with  nonconservative  systems.  A  class  of  nonoonser 
vative  systems  that  admits  a  pure  Lagrangian  is 
identified,  the  Lagrangian  formulation  thus  con 


tains  ro  generalized  forces  to  account  for  nonconser 
vative  effects  The  Lagrangian  is  constructed  explicit 
ly  and  used  to  derive  the  equations  of  motion.  Three 
kinds  of  time  independent  exact  bilinear  Lagrangians 
that  govern  the  motion  of  linear  multipledegree-of- 
freedom  systems  are  derived  by  doubling  the  size  of 
the  original  space  with  the  help  of  the  ad)0int  system 
[8] .  It  is  observed,  however,  that  when  the  La 
grangians  are  modified  and  expressed  in  terms  of  the 
physical  sets  of  variable  only,  they  are  time  depen¬ 
dent  The  problem  is  linked  to  the  inverse  problem 
of  calculus  of  variations  and  analytical  dynamics, 
this  problem  has  been  brought  up  to  date  [10,  11]. 

Certain  investigations  [7,  8]  have  been  motivated  by 
studies  [12,  13]  into  the  methodology  by  wfrch 
large-scale  physical  systems  are  so  reduced  as  to  re¬ 
tain  the  physical  structure  of  the  original  system. 
These  studies  are  based  on  Hamilton's  canonical  equa¬ 
tions;  such  basic  theories  as  contact  transformations 
and  the  Hamilton-Jacobi  theory  are  for  the  most  part 
for  conservative  systems  and  require  additional  and 
more  convenient  generalizations.  A  variational 
principle  for  the  stability  analysis  of  discrete  non 
gradient  systems  is  also  available  [14] . 

The  effect  of  damping  on  vibration  and  the  stability 
of  mechanical  systems  has  also  received  renewed 
attention  Nicholson  [15]  considered  a  discrete 
damped  conservative  system  with  positive  definite 
stiffness,  damping,  and  mass  matrices.  He  implied 
that  the  positive  definiteness  of  mass  and  damping 
matrices  together  with  a  commutativity  condition 
among  the  three  matrices  are  both  necessary  and 
sufficient  for  asymptotic  stability.  Although  these 
conditions  may  apply  to  systems  with  completely  un¬ 
coupled  motion,  the  positive  definiteness  of  the 
damping  matrix  is  generally  a  sufficient  but  not 
necessary  condition  for  asymptotic  stability  [1,  2, 
6],  the  case  of  pervasive  damping  with  a  positive 
semi-definite  matrix  is  an  example. 

A  necessary  and  sufficient  condition  for  asymptotic 
stability  when  the  damping  matrix  is  positive  semi 
definite  is  that  none  of  the  eigenvectors  of  the 
corresponding  nondissipative  system  lie  in  the  null 
space  of  the  damping  matrix  [2] .  The  conditions  for 
asymptotic  stability,  marginal  stability,  and  instabil¬ 
ity  have  been  discussed  [16] .  Certain  bounds  on  the 
frequency  response  of  forced  vibrations  when  the 
equations  of  the  damped  system  can  be  uncoupled 
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i  e  .  simultaneous  diagonalization  of  the  mass  damp 
mg,  and  stiffness  matrices  is  possible  -  were  also 
derived  1 1 6]  These  results  sharpen  those  of  Nichol 
son  [17] 

In  a  study  of  the  eigenvalues  for  damped  linear  sys 
terns,  Nicholson  [18]  obtained  lower  bounds  on  the 
real  and  imaginary  parts  of  the  eigenvalues  of  a 
damped  linear  system  in  free  vibration  under  certain 
conditions  Muller  [19]  generalized  his  results  by  re 
moving  some  of  the  conditions  and  developed  im¬ 
proved  bounds  A  sufficient  condition  for  subcritical 
damping  in  all  modes  is  given. 

Other  discussions  of  the  effect  of  damping  on  the 
vibration-stability  relationship  of  linear  systems  [20] 
and  the  shape  modes  of  damped  systems  are  available 
[21  ] .  The  necessary  and  sufficient  condition  for  un¬ 
coupling  the  equations  of  damped  systems  has  been 
presented  [22]  as  discussed  earlier.  The  equations 
governing  free  and  urced  vibrations  of  a  general  non¬ 
conservative  systei  have  been  explored  [23,  24]; 
conclusions  concerning  the  stability  of  a  three-degree- 
of  freedom  circulatory  system  nave  been  derived 
[25] .  The  dynamic  behavior  of  dissipative  circulatory 
structural  systems  has  been  studied  [26] . 

Attention  [27]  has  been  drawn  to  the  important  role 
of  structural  damping  in  reducing  the  response  of  a 
vibrating  structural  system,  independent  damping 
for  various  members  was  also  considered  A  practical 
method  for  controlling  response  was  suggested  [27] 
vary  the  member  damping  values  by  constructing 
critical  damping  surfaces,  thereby  separating  regions 
of  partial  or  complete  underdamping  from  those  of 
overdamping  Damping  can  have  a  destabilizing  effect 
on  the  behavior  o*  pseudo-conservative  systems[28] . 
The  significance  of  this  destabilization  is  that  the 
behavior  of  an  undamped  pseudo  conservative  system 
is  completely  analogous  to  that  of  a  conservative 
system;  the  destabilization  is  an  indication  that  the 
addition  of  dissipative  forces  may  expose  the  inher¬ 
ently  nonconservative  characteristics  of  the  system. 

Other  developments  include  an  instability  condition 
[29]  for  gyroscopic  conservative  systems  with  n 
degrees  of  freedom  and  a  simplification  [30]  of  the 
Routh  procedure  for  eliminating  ignorable  coordi 
nates  when  the  rotors  in  a  multi-body  system  are  kept 
at  constant  relative  angular  velocity 


NONUNEAR  THEORIES 

General  nonlinear  theories  concerning  discrete  auton 
omous  systems  have  developed  in  two  directions.  In 
one  line  of  research  only  gradient  systems  are  consid¬ 
ered,  the  second  direction  also  involves  nongradient 
systems  and  is  more  comprehensive.  Well-established 
methods  for  the  nonlinear  analysis  of  critical,  post- 
critical,  and  stability  behavior  of  gradient  systems 
are  now  available  In  fact  the  behavior  of  gradient 
systems  can  be  described  by  an  all-embracing  poten¬ 
tial  function  (e  g  ,  total  potential  energy  of  conserva 
tive  systems)  that  provides  a  convenient  basis  for  non¬ 
linear  analyses,  particularly  the  development  of  gen 
eral  theories  Thus,  following  the  pioneering  work 
of  Poincare,  the  nonlinear  instability  behavior  of  dis¬ 
crete  gradient  systems  under  the  influence  of  one 

[31]  or  several  independent  parameters  [32]  has 
been  studied  extensively.  A  more  recent  development 
in  this  area  has  been  introduced  as  elementary  catas¬ 
trophes  [33] 

It  is  known  that  a  gradient  system  under  the  influ¬ 
ence  of  a  single  parameter  cen  lose  its  stability  either 
at  a  limit  point  or  at  a  point  of  bifurcation.  Both 
critical  points  are  associated  with  divergence  instabil 
ity  [11;  flutter  instability  is  ruled  out  except  when 
gyroscopic  forces  are  present  [1,2].  Divergence 
occurs  when  the  Hessian  of  the  potential  function 
vanishes  Bifurcation  and  limit  points  played  a  cen 
iral  role  in  the  development  oi  the  general  theory  of 
elastic  stability  Even  the  beha'  ior  of  imperfect  struc- 
tural  systems,  which  involve  an  additional  control 
parameter  (an  imperfection  parameter)  was  referred 
to  these  points  [34, 31] . 

As  emphasized  earlier,  ■  ystems  are  often  under  the 
influence  of  several  parameters,  and  it  has  been 
pointed  out  [35]  that  bifurcation  and  limit  points 
are  not  quite  adequate  to  fully  describe  the  behavior 
of  such  systems  Thus,  a  reclassification  of  critical 
conditions  based  on  the  concept  of  an  equilibrium 
surface  was  introduced1  In  this  classification,  proper 
surfaces  are  distinguished  from  improper  (degenerate) 
surfaces  and  two  types  of  critical  points,  namely 
general  and  special  points,  are  used  to  describe  proper 
and  improper  surfaces,  respectively 

A  general  nonlinear  multiple-parameter  theory  of 
stability  was  developed  on  the  basis  of  these  concepts 

[32]  The  catastrophe  theory  [33] ,  which  essentially 
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parallels  this  approach,  provides  a  qualitative  descrip¬ 
tion  of  phenomena  that  might  arise  under  certain 
circumstances  These  so-called  elementary  catas¬ 
trophes  are  constructed  via  the  concept  of  universal 
unfoldings  in  a  structurally  stable  way  and  can  be 
linked  to  general  points.  In  fact,  it  has  been  demon¬ 
strated  (6,  36-38]  that  the  simple  general  point  and 
the  singular  general  point  correspond  to  fold  catas¬ 
trophe  and  Riemann-Hugoniot  catastrophe  respec¬ 
tively. 

An  analytical  pattern  has  been  established  [36]  to 
obtain  the  swallowtail,  butterfly,  and  other  hiyher 
order  surfaces  using  the  multiple-parameter  perturba¬ 
tion  technique  [321 .  This  technique  provides  a  sys¬ 
tematic  tool  for  quantitative  analyses  and  also  yields 
the  umbilics  associated  with  two  fold  critical  points. 
The  technique  can  in  fact  be  used  to  analyze  the 
behavior  of  a  system  in  the  vicinity  of  n-fold  (com 
pound)  critical  states  [6,  37  39] 

The  effect  of  symmetry  on  the  imperfection  sensi¬ 
tivity  of  coincident  critical  points  has  been  explored 
in  great  detail  [40]  It  has  been  observed  [38]  that 
the  equilibrium  equations  describing  the  equilibrium 
surface  in  the  vicinity  of  a  symmetric  point  of  bifur¬ 
cation  can  be  associated  with  the  organizing  center  of 
the  double-cusp  catastrophe  This  point  and  the  cir 
cumstances  under  which  imperfection  sensitivities 
are  related  to  a  particular  umbilic  have  been  discussed 
[41] 

Nongradient  systems  do  not  have  a  potential,  how¬ 
ever,  so  that  basing  the  formulation  and  conclusions 
on  a  well-benaved  function  (the  potential)  might 
have  to  be  abandoned.  In  addition,  nongradient  sys 
terns  can  exhibit  oscillatory  instabilities  (flutter)  as 
well  as  divergence  It  is  thus  possible  that  a  dynamic 
formulation  will  be  essential  to  any  study  of  such 
general  response  characteristics 

A  dynamic  system  can  be  described  by  either  La- 
grangian  equations  or  a  set  of  first  order  differential 
equations  (state-space  formulation).  Linear  studies 
concerning  dynamical  system  in  mechanics  are  usu¬ 
ally  carried  out  on  the  basis  of  the  former  formula¬ 
tion,  the  latter  is  widely  used  in  such  disciplines  as 
electrical  networks  and  control  theory.  Because  the 
second  order  Lagrangian  equations  can  readily  be 
transformed  into  the  state  space  equations  with  an 
appropriate  transformation  of  variables,  the  state 


space  formulation  seems  a  suitable  and  umf\  ing  ap¬ 
proach  for  nonlinear  analysis  of  all  autonomous  sys¬ 
tems,  nongradient  and  gradient. 

Consider  the  first  order  equation 

x  =  X(x,tj)  (1) 

where  x  is  a  vector  of  n  components  in  an  euclidean 
space  En,  tj  is  a  scalar  parameter,  and  dot  denotes 
differentiation  with  respect  to  time  t.  The  salient 
features  of  this  system  are  described  by  equilibrium 
states  and  limit  cycles  (periodic  motions)  The 
equilibrium  states  of  the  system  are  characterized  by 
the  vanishing  vector  field  X(x,  tj)  =  0  defined  over  an 
euclidean  manifold  En+j  of  dimension  (n+1).  These 
equations  define  certain  equilibrium  paths  in  En+-j. 

Consider  an  initial  path  in  a  region  of  interest  as 
sumed  to  be  stable  for  sufficiently  small  values  of 
?j  Attention  is  focused  on  stability  properties,  the 
critical  value  of  rj,  the  nature  of  instability,  and  post- 
critical  behavior  The  eigenvalues  of  the  Jacobian 
evaluated  on  the  initial  path  generally  have  negative 
real  parts  in  the  stable  region,  complex  eigenvalues 
appear  in  conjugate  pairs  Stability  can  be  lost  at  a 
critical  value  of  rj  at  which  point  either  the  real  part 
of  at  least  a  pair  vanishes  (flutter)  or  the  Jacobian 
becomes  singular  (divergence)  In  the  case  of  flutter 
the  vanishing  real  parts  become  positive  for  higher 
values  of  tj,  and  the  flutter  instability  leads  to  limit 
cycles.  In  the  case  of  divergence,  the  Jacobian  can  be¬ 
come  singular  at  a  simple  (r-fold  compound)  critical 
point  if  one  (r)  pair (s)  of  complex  conjugate  eigen¬ 
values  or  one  (r)  real  eigenvalue(s)  vanishes  at  the 
critical  point  At  a  simple  divergence  point  the  nul 
lity  of  the  Jacobian  is  one. 

It  has  been  demonstrated  analytically  [42]  that  a 
divergence  point  on  an  equilibrium  path  (particularly 
on  the  initial  path)  can  generally  be  identified  as 
either  a  point  of  bifurcation  or  a  limit  point,  in  com 
plete  analogy  with  gradient  systems  The  conditions 
giving  rise  to  these  phenomena  and  their  interrelation 
ship  are  explored,  and  it  is  shown  that  the  limit 
points  are  associated  with  fold  catastrophes  [42] . 
The  asymptotic  equations  of  the  bifurcating  post 
critical  paths  have  been  obtained  in  general  terms 
[43,  44] 


24 


The  well-known  asymmetric  and  symmetric  points 
of  bifurcations  can  also  arise  in  nongradient  systems 
Compound  critical  points,  on  the  other  hand,  are 
associated  with  multi-furcations,  in  v  hich  several 
post -critical  paths  branch  off  from  the  initial  path 
with  significant  imperfection  sensitivities  [43] .  The 
stability  of  equilibrium  states  can  be  determined  on 
the  basis  of  the  eigenvalues  of  the  Jacobian  evaluated 
at  given  points  on  the  equilibrium  paths  This  method 
has  been  used  [45]  to  examine  the  stability  distribu 
non  in  the  vicinity  of  a  branching  point  Explicit 
conditions  of  stability  and  instability  for  the  initial 
and  post-critical  paths  were  obtained  through  a  per¬ 
turbation  proceoure  At  an  asymmetric  point  of 
bifurcation  an  exchange  of  stabilities  between  paths 
occurred,  in  complete  analogy  with  gradient  systems 
Similarly,  a  symmetric  point  of  bifurcation  involves  a 
post-critical  path  that  is  totally  stable  (unstable)  if 
the  initial  path  is  unstable  (stable) 

When  a  system  is  under  the  influence  of  several  inde 
pendant  parameters,  the  parameter  tj  in  Equation  (1) 
becomes  a  vector  parameter  of  m  components  where 
m  is  the  number  of  independent  parameters.  The 
concepts  of  general  and  tpecial  critical  points  used  to 
describe  the  instability  behavior  of  gradient  systems 
have  been  extended  to  autonomous  systems  [46]  . 
This  classification  helps  identify  and  characterise 
critical  divergence  conditions  associated  with  all 
autonomous  systems,  gradient  and  nongradient.  Thus, 
a  divergence  point  is  said  to  b e  general  (tpecial)  if  ’.he 
rank  of  a  certain  parameter  matrix  is  equal  to  (less 
than)  the  nullity  of  the  Jacobian  matrix 

Analogous  to  the  gradient  systems  is  the  fact  that 
equilibrium  surface  in  the  vicinity  of  a  general  point 
is  smooth  and  has  well-defined  normals  Depending 
on  the  properties  of  the  system,  this  surface  assumes 
distinct  forms  that  can  be  associated  with  catas 
trophes  [47]  Explicit  equations  of  these  distinct 
forms  of  surfaces  are  constructed  through  the  multi¬ 
ple  parameter  perturbation  technique  asymptotically 
This  development  represents  the  first  direct  general¬ 
isation  of  elementary  catastrophes  to  nongradient 
systems  [68] . 

Another  approach  [48,  49]  has  been  used  to  investi 
gate  one  parameter  divergence  instability  of  discrete 
nongradient  systems  the  frequency  in  the  Lagrangian 
equations  is  set  equal  to  zero,  and  the  system  is  as 
sumed  to  exhibit  a  trivial  initial  path.  The  equilibrium 


paths  in  the  vicinity  of  a  critical  point  can  ue  ex 
plored  with  this  method  but  the  formulation  does 
not  allow  for  a  stability  analysis  of  the  paths 

If  the  critical  point  on  the  initial  path  is  a  flutter 
point  at  which  the  real  part  of  a  pair  of  complex 
conjugate  eigenvalues  associated  with  equation  (1) 
vanishes,  a  bifurcation  occurs  known  as  a  Hopf 
bifurcation.  Hopf's  Theorem  asserts  that,  if  the 
function  X  (x,  r\  )  in  equation  (1)  is  analytic  in  the 
region  of  interest  aid  the  derivative  of  the  real  pan 
of  the  pair  with  respect  to  tj  at  the  critical  point  does 
not  vanish,  then,  in  addition  to  the  initial  path  (which 
without  loss  of  generally  can  be  defined  by  x  =  0  for 
all  tj),  equation  (1)  has  a  family  of  periodic  solutions 
for  tj  >rjcr  or  tj  <Tjcr  Hopf  presented  his  theory  in 
1942,  renewed  interest  is  attributable  tc  a  desire  to 
solve  practical  problems  A  book  [50.  51  ]  devoted  to 
various  aspects  of  Hopf  bifurcation  deals  with  both 
discrete  and  continuous  systems 

The  Hopf  bifurcation  is  similar  to  the  bifurcation  of 
equilibrium  paths  generated  at  a  divergence  critical 
point.  If  the  amplitude  (or  a  measure  of  it)  of  the 
periodic  solutions  is  treated  as  a  behavior  variable, 
then,  in  the  amplitude  parameter  subspace,  a  branch 
ing  off  from  the  flutter  point  on  the  initial  path  is 
observed  This  post  critical  curve,  the  associated 
limit  cycles,  their  stability,  and  the  transients  leading 
to  these  periodic  solutions  can  be  determined  by 
different  methods 

The  methods  involving  singular  perturbations,  for 
example,  are  often  used  and  have  been  described 

[52]  .  In  nonlinear  systems  the  amplitude-frequency 
relationship  must  be  accounted  for,  ordinary  expan¬ 
sions  can  lead  to  terms  that  cannot  be  present  in  a 
periodic  motion  Singular  perturbation  methods  are 
designed  to  overcome  these  difficulties  Multiple 
time  scaling  is  one  such  method  that  has  been  used 

[53]  to  explore  the  limit  cycles,  their  stability,  and 
other  characteristics  in  the  vicinity  of  a  flutter  point 
There  always  exists  a  limit  cycle  either  for  T)  <  rjcr 
(unstable  limit  cycle)  or  for  tj  >  Tjcr  (stable  limit 
cycle)  The  solution  is  obtained  in  the  form  o<  an 
asymptotic  expansion  in  the  neighborhood  of  tj  »  »}cr 
The  transient  response  and  the  analytical  expression 
for  the  limit  cycle  amplitude  are  also  given 

The  method  of  multiple  scales,  though  more  in¬ 
volved,  has  advantages  over  the  Lindstedt  PoincarS 
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method,  for  example,  it  can  treat  damped  systems 
conveniently  [52]  Methods  based  on  averaging  have 
also  been  described  [52] .  A  method  of  averaging  and 
integral  manifolds  [541  has  been  used  to  study  tran¬ 
sient  motions  and  the  method  of  Hopf  for  obtain¬ 
ing  the  amplitude  and  period  of  motions  associated 
with  an  autonomous  s'/stem  having  gyroscopic 
and  circulatory  forces.  The  second  order  ordinary 
differential  equations  are  first  transformed  into  first 
order  equations  similar  to  equation  (1);  analyses  are 
based  on  these  equations  [54] . 


The  Lagrange  equations  of  an  undamped  imperfect 
structural  system  have  been  considered  and  the 
method  of  harmonic  balancing  applied  to  obtain 
periodic  solutions  [55] ;  it  is  assumed  that  the  perfect 
system  has  no  pre-critical  deformations  and  that  the 
equations  of  motion  are  linear  in  tj.  The  method  of 
harmonic  balancing  expresses  the  periodic  solution 
as  a  sum  of  harmonics  and  equates  the  coefficients 
of  each  of  the  lowest  harmonics  to  zero  after  the 
assumed  solution  is  substituted  into  the  governing 
equations.  The  resulting  set  of  algebraic  equations 
relates  frequency  and  amplitude.  Nonlinear  oscilla¬ 
tions  have  also  been  described  elsewhere  [56] . 


The  Hopf  bifurcation  and  related  topics  have  at¬ 
tracted  the  attention  of  both  mathematicians  and 
engineers  Recent  publications  include  a  comprehen¬ 
sive  article  [57]  on  factorization  theorems  and  re¬ 
peated  branching  of  solutions  at  a  simple  eigenvalue; 
global  Hopf  bifurcation  from  a  multiple  eigenvalue 
[5b] ,  attractivity  and  Hopf  bifurcation  [59] ;  Hopf- 
Frederichs  bifurcation  theory  [60],  and  a  study  of 
periodic  and  steady-state  mode  interactions  [61], 
Holmes  [62]  has  presented  a  finite-dimensional 
analysis  concerning  bifurcations  to  divergence  and 
flutter  in  flow-induced  oscillations  Huilgol  [63] 
applied  Hopf-Frederichs  bifurcation  theory  to  deter¬ 
mine  when  a  periodic  orbit  will  bifurcate  from  the 
equilibrium  position  of  a  railway  axle  The  applica¬ 
tion  of  the  Hopf  bifurcation  theorem  to  nonlinear 
oscillations  in  circuits  and  systems  has  been  present¬ 
ed  [64]  Other  work  has  also  been  reported  [65, 
66] .  Work  on  the  Hopf  bifurcation  under  the  influ¬ 
ence  of  several  parameters  is  still  in  a  developmental 
stage  [67, 69] . 
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BOOK  REVIEWS 


FAILURE  PREVENTION  AND 
RELIABILITY 

S.E.  Bennett,  A.L.  Ross,  and  P.Z.  Zemanick,  Eds. 

ASME  Des.  Engrg.  Tech.  Conf.,  Chicago,  IL 
Sept  26-28, 1977,  ASME:  1977,  NY,  309  pp,  $30 

A  new  discipline  is  emerging,  as  shown  by  the  20 
papers  contained  in  this  publication.  If  the  stress 
numbers  calculated  by  design  engineers  were  less 
than  the  limits,  the  design  was  considered  tc  be  good. 
This  is  changing.  Failure  prevention  and  reliability 
have  emerged  as  factors  that  the  responsible  mechan¬ 
ical  designer  must  consider  to  assure  a  good  design. 
And  the  advent  of  sophisticated  equipment  has 
made  failure  prevention  and  reliability  prime  design 
targets. 

I.  Reliability  Assurance  in  Practice. 

Four  papers  discuss  various  topics:  safety  and  reli¬ 
ability  design  objectives  of  the  Clinch  River  Breeder 
Reactor  plant,  reliability  of  a  nuclear  power  plant 
steam  turbine  overspeed  control  system,  means  for 
lowering  the  failure  pressure  of  a  safety  rupture  dia¬ 
phragm,  and  proper  evaluations  of  turboma  jhinery 
shaft-nut  connections.  The  last  paper  describes  the 
establishment  of  a  modified  Goodman  diagram  and 
evaluation  of  stress  results. 

II.  Failure  Analysis  Studies 

The  first  paper  discusses  the  analyses  required  to 
assure  the  safe  design  of  a  solvent  recovery  system. 
Included  is  an  analysis  of  core  buckling  (inner  screen) 
and  proper  protection  from  stress  corrosion  cracking 
of  the  outer  screen.  Major  problems  in  a  corrosive 
environment  were  solved  by  a  judicious  combination 
of  mechanical  testing  and  analysis.  Other  papers 
discuss  failure  analysis  of  a  pump  impeller  and 
proper  utilization  of  vibration  testing  and  fracture 
mechanics  to  improve  design.  Four  papers  consider 
the  following  topics:  failure  analysis,  testing,  ->'.d 
product  improvement  of  a  BWR  control  drive  compo¬ 
nent,  a  self-destructing  diesel  engine,  failure  analysis 


of  a  20  mm  gun  component  using  finite  elements,  and 
failure  of  an  experimental  turbine  rotor. 

III.  Techniques  for  Failure  Prevention  Assessment 

Subjects  include:  experimental  determination  of 
stress  concentration  factors  in  torsion  for  stepped 
hollow  shafts,  a  rational  theoiy  of  failure  for  com¬ 
bined  high-cycle  fatigue,  a  monte  carlo  approach  to 
stress-strength  interference,  and  failure  prevention 
by  experimental  stress  analysis.  The  last  paper  con¬ 
tains  a  concise  explanation  of  good  and  bad  aspects 
of  photoelastic  techniques,  electrical  resistance  strain 
gages,  and  brittle  coatings.  The  techniques  are  applied 
to  a  gate  valve,  a  shut-off  valve,  and  stresses  during 
the  assembly  of  large  nuclear  reactor  pressure  vessels. 
This  informative  paper  lists  considerations  involved 
in  selecting  the  proper  measuring  technique. 

IV.  Equipment  Reliability 

This  section  considers  failure  experience  feedback  in 
design  improvement,  computer  methods  for  qualita¬ 
tive  fault  tree  analysis,  establishment  of  equipment 
for  failure  rate  data  bases,  risk  management,  and 
probabilistic  design  methods  for  reliability.  The 
last  topic  contains  information  about  prediction  of 
the  reliability  of  mechanical  components  and  struc¬ 
tural  members.  Lower  one-sided  confidence  levels  in 
reliability  occur  at  90%  and  95%  regions.  It  is  worth 
the  reader’s  time  to  study  this  paper. 

This  symposium  is  timely  as  to  contents.  The  energy 
crisis  and  more  efficient  mechanical  systems  require 
the  engineer  to  be  more  precise  in  his  design  analysis. 
Reliability  will  become  more  and  more  importnat  in 
assuring  that  products  meet  all  safety  requirements 
in  preventing  mechanical  failures.  Proper  utilization 
of  the  latest  methods  of  failure  analysis  will  have  to 
be  used.  This  book  is  recommended  to  mechanical 
designers  interested  in  failure  prevention  and  reli¬ 
ability. 

FI.  Saunders 
General  Electric  Company 
Schenectady, New  York  12345 


30 


LAGRANGIAN  MECHANICS  OF  NONCON¬ 
SERVATIVE  NONHOLONOMIC  SYSTEMS 

D.G.B.  Edelen 

Noordhoff  International  Publishing,  Leyden,  The 
Netherlands,  1977 


In  attempting  to  judge  the  value  of  a  treat.se  on  any 
subject  of  the  physical  sciences,  one  is  compelled  to 
ask  several  questions  how  well  is  the  subject  pre¬ 
sented,  how  useful  will  the  book  be  to  the  prospec¬ 
tive  buyer  of  the  volume,  how  accessible  is  the  mate¬ 
rial  to  the  reader,  how  valuable  will  the  text  become 
in  the  future  when  readers  become  more  familiar 
with  the  style  and  the  approach  chosen  by  the 
author,  and  does  it  contain  anything  fundamentally 
new  that  might  be  used  to  extract  solutions  to  an 
intractable  problem? 

Let  it  be  stated  from  the  beginning  that  this  reviewer 
considers  himself  an  engineer  with  a  keen  interest  in 
analytical  mechanics,  to  the  extent  of  applying 
algorithms  to  the  solution  of  engineering  type  prob¬ 
lems,  in  particular  those  problems  that  allude  to  non- 
conservative  and  nonholonomic  systems,  as,  for 
example,  surface  vehicle  systems. 

It  is  unfortunate  that  the  author  fails  to  present 
examples,  not  even  simple  ones,  in  the  field  of 
particle  mechanics,  to  illustrate  his  point.  However, 
this  omission  alone  should  not  suggest  that  the  meth¬ 
od  of  Cartan's  calculus  of  exterior  forms,  which  the 
author  brings  to  bear  in  reformulating  some  classical 
dynamics  problems,  does  not  offer  a  more  elegant 
and  possibly  even  simpler  means  for  solving  such 
problems.  Even  if  it  does,  the  reader  had  be  better 
prepared  to  learn  a  new  algebra  based  primarily  on 
the  geometric  notion  of  tangent  vector  fields.  The 
author  expects  some  familiarity  by  the  reader  with 
the  calculus  of  exterior  forms.  Even  without  pro¬ 
viding  specific  examples  it  is  presumed  that,  for  the 
purpose  of  computer  calculations,  certain  simplifi¬ 
cations  can  be  realized  by  means  of  Cartan's  calculus 
of  exterior  forms.  In  an  attempt  to  make  the  treatise 
more  readable,  the  author  has  given  in  the  Appendix 
a  step  by  step  review  of  the  theorems  and  lemmas  of 
Cartan's  calculus,  the  notation  is  explained  when 
necessary. 


This  reviewer  believes  that  the  book  is  slightly  ahead 
of  its  time;  that  is,  engineering  scientists  are  simply 
not  yet  endowed  with  the  mathematical  prerequisites 
required  for  complete  understanding  of  the  treatise. 
I  did  not  find  either  new  solutions  to  old  familiar 
problems  or  solutions  to  higherto  unsolved  problems. 
The  greatest  value  of  the  volume  lies  the  fact  that  it 
exposes  the  reader  to  a  new  formulation  of  classical 
mechanics. 

H.K.  Sachs 

Department  of  Mechanical  Engineering 
Wayne  State  University 
Detroit,  Michigan  48202 


VIBRATION  MEASUREMENT 

G.  Buzdugan,  E.  Mihailescu,  and  M.  Rades 
Rumanian  Socialist  Republic  Academic  Press,  1979 
(In  Rumanian) 

As  indicated  by  the  authors,  who  are  members  of 
the  Strength  of  Material  Laboratories  at  the  Polytech¬ 
nic  Institute  of  Bucharest,  this  book  summarizes 
what  has  to  be  measured  and  by  what  means  with 
regard  to  vibration,  less  information  is  given  on  how 
and  with  what  specific  instrument.  Indeed,  the 
authors  have  had  good  access  to  the  more  technical 
and  general  western  literature  on  vibration  measure¬ 
ment  but  limited  access  to  more  specific  product 
literature.  They  give  little  mention  to  such  advanced 
technology  devices  as  minicomputers  and  portable 
spectrum  analyzers.  This  text  contains  good  brief 
reviews  of  instrumentation  basics  and  excellent 
philosophical  passages  on  the  practice  of  vibration 
measurements  and  testing. 

Chapter  1  discusses  the  nature  of  mechanical  vibra¬ 
tion  (harmonic,  transient,  random,  and  resonance) 
and  the  concept  of  measuring  to  find  response,  to 
find  forcing,  or  to  find  estimates  of  the  dynamic 
parameters  of  the  system  tested.  The  relationship  of 
displacement,  velocity,  and  acceleration  is  discussed, 
as  is  the  general  nature  of  transducers,  recorders, 
calculators,  integrators,  multipliers,  and  filters. 

Chapter  2  is  a  good,  brief  review  of  the  elements  of 
the  mathematical  theory  of  vibration  -  linear  and 
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nonlinear  models,  single  and  multiple  degrees  of 
freedom,  free  and  forced  vibration,  damping,  Fourier 
series  and  transforms,  transfer  functions,  correlation, 
power  spectral  density,  probability  distribution,  and 
the  vibration  of  plates  and  beams.  Chapter  3  briefly 
reviews  the  effects  of  vibration  on  man  and  machines. 
Levels  of  perception,  nuisance,  and  damage  are  noted. 

Chapters  4  and  5  discuss  transducer  and  instrument 
theory  and  provide  limited  product  information. 
Included  are  servo,  piezoelectric,  piezoresistive, 
capacitive,  inductive  and  electrodynamic  trans¬ 
ducers,  and  some  simple  circuity  for  their  readout. 
Extensive  data  on  the  East  German  METRA  line  and 
some  data  on  B  &  K  and  French  accelerometers  are 
given.  Proper  accelerometer  mounting  techniques  are 
presented.  Similarly  little  hard  information,  but  much 
general  theory,  is  presented  for  instruments  and  their 
operating  specification.  Little  mention  is  made  of 
minicomputers  or  similar  processors,  the  use  of  the 
FFT,  or  extensive  use  of  solid  state  or  digital  hard¬ 
ware. 

Mechanical,  electromagnetic,  electrodynamic,  and 
hydraulic  vibrators  are  discussed  at  length  in  Chapter 
6.  Theory,  typical  designs,  and  typical  limits  are 
reviewed.  Chapter  7  reviews  instrumentation  setups 
and  techniques  for  vibration  measurement.  These 
include  choice  of  transducers  and  typical  setups  for 


measuring  amplitude,  phase,  random  series  properties, 
spectra,  and  transfer  functions.  Sinusoidal  impulses 
and  random  and  pulse  train  excitations  are  discussed. 

Chapter  8  briefly  reviews  transducer  calibration 
procedures  and  Chapter  9  gives  some  examples  of 
vibration  measurement  projects,  including  milling 
machines  and  overhead  cranes  (prototypes),  turbine 
blades  (location  of  source  vibration),  machine  tools, 
hydraulic  lines,  electric  motors,  and  rail  vehicles 
(product  acceptance  testing),  and  blasting  vibrations 
and  tests  to  determine  material  properties. 

The  text  contains  many  interesting  and  useful  prac¬ 
tical  descriptions  and  philosophical  passages,  it  also 
contains  an  insight  into  vibration  testing  methods  in 
the  eastern  countries.  It  falls  short  in  descriptions  of 
specific  products  available  and  of  advanced  tech¬ 
nology  devices,  more  detailed  examples  in  use,  espe¬ 
cially  for  large  and  aerospace  structures  should  be 
given.  I  feel  that,  should  an  English  version  become 
available,  the  book  is  worth  reviewing;  but  hard 
specifications,  designs,  product  information,  and 
examples  have  been  better  documented  in  existing 
English  language  publications. 

P.  Ibanez 
ANCO  Engineers 
Santa  Monica,  California  90404 
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SHORT  COURSES 


JANUARY  FEBRUARY 


PROBABILISTIC  AND  STATISTICAL  METHODS 
IN  MECHANICAL  AND  STRUCTURAL  DESIGN 

Dates:  January  5-9, 1981 

Place:  Tucson,  Arizona 

Objective  The  objective  of  this  short  course  and 
workshop  is  to  provide  practical  information  on  en¬ 
gineering  applications  of  probabilistic  and  statistical 
methods  and  design  under  random  vibration  environ¬ 
ments.  Modern  methods  of  structural  and  mechanical 
reliability  analysis  will  be  presented.  Special  emphasis 
will  be  given  to  fatigue  and  fracture  reliability. 

Contact:  Dr.  Paul  H.  Wirsching,  Associate  Professor 

of  Aerospace  and  Mechanical  Engineering,  The  Uni¬ 
versity  of  Arizona,  College  of  Engineering,  Tucson, 
AZ  85721  •  (602)  6263159/6263054. 

DYNAMIC  ANALYSIS  IN  TURBOMACHINERY 
DESIGN 

Dates  January  12-16, 1981 
Place:  Madison,  Wisconsin 

Objective:  The  short  course  will  be  of  interest  and 
value  to  engineers  and  scientists  in  industry,  govern¬ 
ment  and  education.  Topics  include  dynamics  of 
rotating  shafts,  dynamic  response  of  turbomachinery 
blading  and  bladed  disk  systems  and  of  stationary 
vanes.  Aspects  discussed  for  blades  and  vanes  will 
include  linear  modal  analysis  and  lumped  mass 
analysis,  effects  of  damping  treatments  and  frictional 
damping,  measurements  of  modal  functions  by  laser 
holographic  interferometry.  Aspects  discussed  for 
rotor  dynamics  will  include  flexible  and  rigid  bear¬ 
ings,  damping,  and  coupled  transverse  and  angular 
motion.  Practical  problems  arid  case  histories  will  be 
reviewed  to  illustrate  methods  of  solution  and  to 
illustrate  analytical  results. 

Contact  Dr.  Donald  E.  Baxa,  Program  Director, 
University  of  Wisconsin-Extension,  Department  of 
Engineering  and  Applied  Science,  432  North  Lake 
Street,  Madison,  Wl  53706  -  (608)  262-2061. 


MACHINERY  DATA  ACQUISITION 

Dates:  February  2-6, 1981 

June  1-5,  1981 
August  3-7, 1981 
September  28  -  October  2, 1981 
December  7-1 1 , 1981 
Place:  Carson  City,  Nevada 

Objective:  This  seminar  is  designed  for  people  whose 
function  is  to  acquire  machinery  data  for  dynamic 
analysis,  using  specialized  instrumentation,  and/or 
that  person  responsible  for  interpreting  and  analyzing 
the  data  for  the  purpose  of  corrective  action  on 
machines.  Topics  include  measurement  and  analysis 
parameters,  basic  instrumentation  review,  data  col¬ 
lection  and  reduction  techniques,  fundamental  rotor 
behavior,  explanation  and  symptoms  of  common 
machinery  malfunctions,  including  demonstrations 
and  case  histories.  The  week  also  includes  a  lab  work¬ 
shop  day  with  hands-on  operation  of  the  instrumenta¬ 
tion  and  demonstration  units  by  the  participants. 

Contact:  Marketing  Training  Department,  Bently- 

Nevada  Corporation,  P.O.  Box  157,  Minden,  Nevada 
89423  -  (702)  782-361 1 ,  Extension  224. 


INTRODUCTION  TO  GIFTS  5  -  USER  WORKSHOP 

Dates.  February  9-13,  1981 

Place:  Tucson,  Arizona 

Objective:  It  is  expected  that  the  user  is  familiar 
with  the  fundamentals  of  the  finite  element  method 
and  intends  to  use  the  GIFTS  program  as  a  pre-  and 
post-processor  or  as  an  analysis  package.  Apart  from 
lectures  dealing  with  the  theoretical  and  numerical 
aspects,  ample  time  will  be  devoted  to  gaining  experi¬ 
ence  with  GIFTS  by  solving  a  number  of  selected 
examples  and  user  projects. 

Contact:  Dr.  Hussein  A.  Kamel,  Professor  of  Aero¬ 

space  and  Mechanical  Engineering,  The  University  of 
Arizona,  College  of  Engineering,  Tucson,  AZ  85721  - 
(602)  626-1650/626-3054. 
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ROTOR  DYNAMICS  ENGINEERING 

Dates  February  16-18, 1981 
Place:  Daytona  Beach,  Florida 

Objective.  This  intensive  course  has  been  especially 
designed  for  specialists,  engineers,  and  scientists 
working  in  industrial  and  governmental  facilities 
involved  with  rotor  dynamics.  This  course  provides 
participants  with  an  understanding  of  the  principles 
of  rotor  dynamics  and  the  app'ication  of  these 
principles  to  practical  problems  in  rotor  dynamics 
engineering. 

Contact:  Union  College,  Office  of  Graduate 

Studies,  1  Union  Avenue,  Schenectady,  NY  12308  - 
(518)370-6288. 

APPLIED  VIBRATION  ENGINEERING 

Dates:  February  16-18, 1981 

Place:  Daytona  Beach,  Florida 

Objective:  This  intensive  course  is  designed  for 

specialists,  engineers  and  scientists  working  in  in¬ 
dustrial,  governmental  and  educational  institutions 
involved  with  design  against  vibration  or  solving 
of  existing  vibration  problems.  This  course  provides 
participants  with  an  understanding  of  the  principles 
of  vibration  and  the  application  of  these  principles 
to  practical  problems  of  vibration  reduction. 

Contact:  Union  College,  Office  of  Graduate  Stud¬ 

ies,  1  Union  Avenue,  Schenectady,  NY  12308  -  (518) 
370-6288. 


MARCH 


FIXTURE  DESIGN  FOR  VIBRATION  AND  SHOCK 
TESTING 

Dates:  March  2-6, 1981 

Place:  St.  Petersburg,  Florida 

Objective:  The  seminar  is  designed  mainly  for  dy¬ 
namics  test  personnel  desiring  an  understanding  of 
practical  approaches  to  the  design  and  fabrication 
of  text  fixtures  used  in  vibration  and  shock  testing. 
Most  of  the  potential  students  are  employee  by  test 
activities  of  Government  and  military  facilities,  as 
well  as  major  defense  contractors. 

Contact.  Wayne  Tustin,  22  East  Los  Olivos  St., 
Santa  Barbara ,  C A  93 1 05  -  (8 1 5)  682-7 1 7 1 . 


MACHINE  PROTECTION 

Dates:  March  3-4,1981 

Place:  Houston,  Texas 

Dates:  April  22-23,  1981 

Place:  Chicago,  Illinois 

Dates:  April  28-29, 1981 

Place:  Buffalo,  New  York 

Dates:  May  6-7, 1981 

Place:  Edmonton,  Alberta,  Canada 

Dates:  September  16-17, 1981 

Place:  New  Orleans,  Louisiana 

Dates:  Oc  tober  20-2 1 , 1 980 

Place:  Houston,  Texas 

Dates:  October  27-28,  1981 

Place:  Pittsburgh,  Pennsylvania 

Objective:  This  is  our  most  basic  seminar.  It  provides 
an  in-depth  examination  of  proximity  measurement, 
probe  installation  techniques,  and  monitoring  systems 
including  types,  functions,  and  calibration  proce¬ 
dures.  In  addition,  Bently-Nevada  provides  an  over¬ 
view  of  some  of  the  instrumentation  used  for  vibra¬ 
tion  analysis  including  oscilloscopes,  scope  cameras, 
and  specialized  filter  instruments.  The  seminar  is 
Designed  for  those  individuals  responsible  for  instal¬ 
lation  and  proper  operation  of  in-place  monitoring 
systems  -  maintenance  technicians,  instrument  en¬ 
gineers,  and  operators. 

Contact:  Marketing  Training  Department,  Bently- 

Nevada  Corporation,  P.O.  Box  157,  Minden,  NV 
89423  -  (702)  782-361 1 ,  Extension  224. 


ADVANCED  GIFTS  5  USER  WORKSHOP  AND 
GIFTS  5  SYSTEMS  WORKSHOP 

Dates:  March  9-13, 1981 

Place:  Tucson,  Arizona 

Objective  Two  parallel  sessions  are  planned,  an  ad¬ 
vanced  user  workshop  (AW),  intended  for  users  al¬ 
ready  familiar  with  GIFTS,  and  a  systems  workshop 
(SW),  aimed  at  the  programmer  who  intends  to 
modify,  implement  or  add  to  the  system.  The  last 
dav  of  the  week  will  be  devoted  to  a  GIFTS  Users 
Group  meeting,  in  which  GUG  members  may  present 
papers  and  interact  on  various  issues. 

Contact:  Dr.  Hussein  A.  Kamel,  Professor  in  Aero¬ 

space  and  Mechanical  Engineering,  College  of  En¬ 
gineering,  University  of  Arizona,  Tucson,  AZ  85721  - 
(602)  626-1650/626-3054. 
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MEASUREMENT  SYSTEMS  ENGINEERING 

Dates  March  9-13, 1981 

Place  Phoenix,  Arizona 

MEASUREMENT  SYSTEMS  DYNAMICS 
Dates.  March  16-20, 1981 

Place  Phoenix,  Arizona 

Objective:  Program  emphasis  is  on  how  to  increase 
productivity,  cost-effectiveness  and  data-validity  of 
data  acquisition  groups  in  the  field  and  in  the  labora¬ 
tory.  Emphasis  is  also  on  electrical  measurements  of 
mechanical  and  thermal  quantities. 

Contact:  Peter  K.  Stein,  5602  East  Monte  Rosa, 
Phoenix,  AZ  85018  -  (602)  9454603/946-7333. 


MECHANICAL  ENGINEERING 

Dates:  March  30  -  April  3, 1981 

August  31  -  September  4, 1981 
Place:  Carson  City,  Nevada 

Objective:  This  is  our  most  comprehensive  presen¬ 
tation  cf  rotor  dynamics  theory,  and  machinery  mal¬ 
function  descriptions  and  demonstrations.  A  guest 
speaker  in  the  field  of  rotor  dynamics  is  invited  to 
present  the  theoretical  portion  of  the  seminar.  A 
full  day  will  be  spent  in  a  rotor  lab  workshop  al¬ 
lowing  individual  instruction  and  operation  of  the 
demonstration  units.  This  session  is  designed  for  the 
mechanical  engineer  who  has  responsibility  for  the 
proper  operation  of  major  rotating  machinery. 

Contact:  Marketing  Training  Department,  Bently- 
Nevada  Corporation,  P.O.  Box  157,  Minden,  NV 
89423  -  (702)  782-361 1 ,  Extension  224. 
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NEWS  BRIEFS: 


news  on  current 
and  Future  Shock  and 
Vibration  activities  and  events 


NOISEXPO  *81  FEATURES  UNIQUE 
MINI-COURSE  PROGRAM 

NOISEXPO  “81,  the  National  Noise  and  Vibration 
Control  Conference  and  Exhibition,  will  be  presented 
April  6-9,  1981  at  the  Hyatt  Regency  O'Hare,  near 
Chicago’s  O'Hare  Airport. 

The  conference  program  features  a  unique  series  of 
mini-courses  on  noise  and  vibration  control,  noise 
and  vibration  measurements,  modal  analysis,  environ¬ 
mental  noise  regulation,  and  related  topics.  Presented 
by  highly-skilled  professionals,  the  mini-course  ses¬ 
sions  cover  basic  and  advanced  material.  NOISEXPO 
registrants  may  select  from  one  to  eight  course  units 
specifically  tailored  to  their  own  information  needs. 

The  conference  program  also  includes  a  series  of 
technical  sessions  featuring  papers  and  workshop 
discussions  on  selected  problem  areas  within  the 
general  topics  of  industrial  noise  control,  instrumen¬ 
tation  and  measurements,  product  design  and  testing, 
environmental  noise,  and  hearing  conservation. 

NOISEXPO  ”81  serves  individuals  who  are  concerned 
with  noise  and  vibration  control  and  related  topics. 
Engineers,  technicians  and  managers  from  industry; 
personnel  from  governmental  agencies;  educators;  and 
researcher  s  will  benefit  from  the  program. 

The  NOISEXPO  *81  exhibition  features  instrumenta¬ 
tion  for  noise  and  vibration  measurement,  products 
for  noise  and  vibration  control,  and  equipment  for 
hearing  conservation  programs. 

For  further  information, contact:  NOISEXPO,  27101 
East  Oviatt  Road,  Bay  Village,  OH  44140  -  (216) 
835-0101. 

IES  2nd  NATIONAL  CONFERENCE  &  WORKSHOP 
Announcement  and  Cal  for  Paper* 

The  Institute  of  Environmental  Sciences  will  hold  its 
2nd  National  Conference  and  Workshop  on  Environ¬ 


mental  Stress  Screening  of  Electronic  Hardware  on 
September  21-25,  1981  at  the  San  Jose  Hyatt  House, 
San  Jose,  California. 

Since  the  first  ESSEH  Conference  and  Workshop  in 
early  1979,  government  and  industry  has  focused 
considerable  attention  on  the  utility  of  environmental 
stress  screening  as  a  cost-effective  technique  for 
precipitating  latent  part  and  manufacturing  defects 
prior  to  delivery  of  electronic  hardware.  Thermal 
cycling  and  random  vibration  and  the  synergistic 
relationship  between  these  screens  has  been  of 
particular  interest. 

Accordingly,  the  Institute  of  Environmental  Sciences 
has  sponsored  a  project  to  develop  screening  guide¬ 
lines  based  on  the  collection  and  analysis  of  industry 
screening  program  data.  A  second  National  Confer¬ 
ence  and  Workshop  will  be  conducted  to  present 
these  guidelines  and  to  provide  a  forum  for  the 
presentation  of  papers  representing  the  state-of-the- 
art  on  the  subject.  Typical  of  topics  considered 
appropriate  for  the  paper  sessions  are: 

•  Environmental  Stress  Screening  Theory 

•  Screening  Program  Development/lmplementa- 
tion 

•  Screening  Case  Histories 

•  Contract  Language  for  Screening 

•  Costs  vs  Benefits  of  Screening 

•  New  Screening  Methods 

•  Screening  Facilities  and  Test  Equipment  Con¬ 
siderations 

The  papers  can  cover  any  or  all  levels  of  assembly 
from  parts  to  complete  systems.  Deadline  for  submis¬ 
sion  of  papers  is  February  1,  1981. 

For  further  information,  contact:  August  L.  Lena, 
ESSEH  Technical  Program  Co-Chairman,  Hughes 
Aircraft  Company,  Bldg.  21,  Mail  Station  Ml  16, 
Centinela  and  Teale  Streets,  Culver  City,  CA  90230  - 
(213)  391-0711,  Ext.  4944. 
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52nd  SHOCK  AND  VIBRATION  SYMPOSIUM 
Meeting  Announcement 

The  52nd  Shock  and  Vibration  Symposium  will  be 
held  on  October  27,  28,  and  29,  1981  at  the  Monte- 
leone  Hotel,  New  Orleans,  Louisiana.  The  Defense 
Nuclear  Agency  will  be  the  host.  The  initial  "Call 
for  Papers"  is  expected  to  be  issued  by  early  March 
1981. 

For  further  information,  contact:  Henry  C.  Pusey, 
Director,  The  Shock  and  Vibration  Information 
Center,  Code  5804,  Naval  Research  Laboratory, 
Washington,  D.C.  20375  -  (202)  767-2220. 


1 1th  Transducer  Workshop 
June  9-1 1, 1981 
Seattle,  WuUngton 

The  11th  Transducer  Workshop  will  be  held  in 
Seattle,  Washington  on  June  9-11,  1981.  The  Work¬ 
shop  is  a  gathering  of  people  interested  in  measuring 
physical  parameters  with  transducer  technology. 
Applications  are  in  flight,  field,  and  laboratory  test¬ 
ing. 

The  objectives  of  this  workshop  are: 

•  Provide  a  common  forum  for  people  whose 
principal  interests  are  identified  with  trans¬ 
ducers. 


a  Give  participants  the  opportunity  to  learn 
what  state-of-the-art  work  is  being  done  by 
colleagues. 

•  Provide  for  discussion  of  real  problems  in 
measurement  and  solutions  using  hardware, 
technique,  and  know-how. 

•  Identification  and  discussion  of  what's  new  in 
techniques,  transducers,  and  applications. 

•  Promote  improvement  of  communications  be¬ 
tween  transducer  users  and  manufacturers,  to 
further  mutual  assistance  in  problem  solving 
and  to  improve  capabilities. 

The  Workshop  is  spoasored  by  a  Transducer  Com¬ 
mittee  of  the  Telemetry  Group,  which  reports  to  the 
Range  Commanders  Council  of  the  national  tes* 
ranges. 

Workshops  are  just  what  the  name  says;  everyone  is 
expected  to  contribute  something  from  his  knowl¬ 
edge  and  experience.  The  ratio  of  paper  presentations 
to  open  discussions  is  about  1 :4.  As  a  knowledge¬ 
sharing  work  session,  the  participants  are  the  program 
in  a  very  real  sense.  The  extent  and  enthusiasm  of 
everyone's  knowledge-sharing  determines  the  success 
of  the  Workshop.  These  elements  have  beer,  a  tradi- 
t:nn  since  the  first  workshop. 

For  further  information,  contact:  Charles  E.  Thomas, 
AFWAL/FIBG,  WPAFB,  OH  45433  -  (513)  255- 
4127,  Autovon:  785-4127. 
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REVIEWS  OF  MEETINGS 


SECOND  INTERNATIONAL  CONFERENCE 
ON  VIBRATIONS  IN  ROTATING  MACHINERY 

Churchill  College,  Cambridge 
September  1-4, 1980 

Reviewed  by  Ronald  L.  Eshleman,  Ph.D. 
Director,  The  Vibration  Institute 
Clarendon  Hills,  I L  60514 


The  demands  of  the  societies  of  the  world  for  goods 
produced  with  ever  increasing  efficiency  and  less 
energy  have  motivated  the  design  of  high-speed,  light¬ 
weight  machinery.  One  unavoidable  by-product  of 
such  machinery,  mechanical  vibration,  must  be  faced 
by  the  designer,  developer,  and  user. 

Churchill  College,  Cambridge  was  the  venue  for  the 
Second  International  Conference  on  Vibrations  in 
Rotating  Machinery  held  on  1  to  4  September,  1980. 
This  successful  conference  was  sponsored  by  the 
Applied  Mechanics  Group  of  the  Institution  of 
Mechanical  Engineers.  Cosponsors  included  the 
American  Society  of  Mechanical  Engineers,  The 
Japan  Society  of  Mechanical  Engineers,  Verein 
Deutscher  Ingenieure,  and  the  International  Federa¬ 
tion  for  the  Theory  of  Machines  and  Mechanisms. 
The  planning  panel  and  its  chairman,  Paul  G.  Morton 
of  GEC  Power  Engineering  Ltd.,  Stafford,  are  to  be 
congratulated  for  organizing  an  informative  meeting 
that  stimulated  discussions  of  various  new  tech 
nology.  Sixty-eight  papers,  to  be  published  as  a 
bound  proceedings  by  the  Institution,  were  presented 
and  discussed  by  more  than  280  delegates  from  23 
countries. 

The  Conference  was  the  first  international  meeting 
at  which  engineers  interested  in  mechanical  signature 
analysis  were  able  to  exchange  information  on 
assessing  machine  faults  from  vibration  signals.  The 
conference  also  provided  a  forum  for  discussion  of 
the  latest  research  results  on  rotor-bearing-foundation 
dynamics  and  balancing, 


The  formal  opening  lecture  by  Professor  K.  Federn 
of  the  Technische  Universitaet,  Berlin  had  to  do 
with  the  development  by  mechanical  engineers  of 
"technical  slaves"  to  do  work.  Professor  Federn 
traced  the  early  history  of  modern  machine  develop¬ 
ment  beginning  with  the  invention  of  the  steam 
engine  by  James  Watt  (see  separate  article  in  this 
issue).  He  illustrated  his  concept  of  the  "technical 
slave"  by  relating  the  energy  utilized  by  enslaved 
individuals  to  that  used  by  such  equipment  as  air¬ 
planes.  The  opening  session  also  featured  a  lecture 
by  Dr.  D.M.  Smith  titled  "Recognition  of  Causes 
of  Rotor  Vibration  in  Turbomachinery".  Dr.  Smith 
spoke  about  his  many  experiences  in  the  machine 
vibration  field. 

Mr.  Morton  directed  the  activities  of  the  Conference 
Dinner  and  proposed  toasts  to  the  Queen,  heads  of 
state  of  countries  represented,  and  the  sponsoring 
institutions.  Mr.  Bryan  Hildrew,  President  of  the 
Institution  of  Mechanical  Engineers,  responded  to 
a  toast  to  guests  and  authors  by  the  reviewer.  Pro¬ 
fessor  Stephen  Crandall  of  Massachusetts  Institute 
of  Technology  responded  to  the  toast  to  the  spon¬ 
soring  institutions.  He  mentioned  the  fact  that  the 
Institution  has  held  the  Royal  Charter  for  fiity  years 
and  that  1980  is  the  centennial  anniversary  of  the 
American  Society  of  Mechanical  Engineers. 

The  papers  presented  at  the  conference  were  oriented 
toward  research,  development,  and  practical  applica¬ 
tion  of  vibration  technology  in  mechanical  equipment 
including  turbines,  motors,  engines,  pumps,  com¬ 
pressors,  generators,  gearboxes,  printing  machines, 
rolling  mills,  and  gyroscopes.  Vibrations  associated 
with  such  components  of  mechanical  systems  as 
shafts,  rotors,  bladed  disks,  impellers,  bearings, 
seals,  casings,  and  foundations  were  also  addressed. 
Characterizations  of  stiffness  and  damping  properties 
were  reported  for  bearings,  squeeze  film  dampers, 
and  seals.  Among  the  techniques  described  for  deter¬ 
mination,  assessment,  and  control  of  vibration  were 
computational  methods,  monitoring,  diagnosis,  and 
balancing. 
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Several  sessions  were  devoted  to  papers  on  specific 
topics.  Instabilities  in  rotor-bearing  systems  were  the 
focus  of  a  session,  the  papers  in  the  first  half  of  the 
session  contained  descriptions  of  parametric  rotor 
support  systems  and  asymmetrical  rotors  supported 
by  asymmetrical  foundations  and  a  physical  explana¬ 
tion  of  parametric  instabilities  in  unsymmetric  rotors. 
The  second  half  of  the  session  on  instabilities  con¬ 
tained  papers  on  the  effects  of  unbalance  on  the 
stability  threshold  of  rotor-bearing  systems. 

A  session  was  held  on  bearings  and  dampers.  The 
first  half  of  the  session  focused  on  the  experimental 
identification  of  bearing  stiffness  and  damping 
parameters.  The  papers  had  to  do  with  estimating 
seal-bearing  stiffness  and  damping  and  identifying 
stiffness  and  damping  coefficients  of  journal  bearings 
using  the  impact  method.  The  second  half  of  the 
session  was  devoted  to  characterization  of  various 
forms  of  the  squeeze-film  damper.  That  gear  drives 
continue  to  stimulate  industrial  interest  was  evident 
during  a  strong  session  in  which  such  aspects  of  gear 
drives  as  modeling,  application,  monitoring,  and 
defect  identification  were  discussed.  Standards  and 
specifications  for  monitoring  gearboxes  were  given 
in  conjunction  with  the  use  of  vibration  spectra  for 
the  diagnosis  of  faults. 

Control  of  vibration  through  balancing  -  particularly 
for  flexible  rotors  -  continues  to  draw  attention.  A 
session  on  balancing  contained  descriptions  of  such 
techniques  as  the  use  of  mathematical  programming, 
the  polar  plotting  method  during  machine  startup, 
processing  surplus  information  in  computer-aided 
balancing,  and  double  overhung  compressors  with 
skewed  wheels  and  bowed  shafts.  One  paper  de¬ 
scribed  a  unified  approach  to  flexible  rotor  balancing 
that  integrates  the  influence  coefficient  method  and 
the  modal  methods. 

Double  frequency  (two  times  rotational  frequency) 
excitation  in  turbogenerators  was  the  topic  of  papers 
on  calculation  of  the  vibration  behavior  of  coupled 
rotating  shafts  containing  a  transverse  crack,  anisot¬ 
ropy  of  bearings,  and  weight  effects.  Three  papers  on 
vibrations  in  gyroscopes  dealt  with  bearings,  bearing 
suspensions,  and  dynamic  tuning  of  supports. 

Long  unrecognized  in  rotor  system  modeling,  seals 
were  the  subject  of  a  strong  session  on  load-depen¬ 
dent  low  frequency  vibrations  of  high-pressure  rotors 
on  large  turbogenerators.  The  topics  included  analysis 


of  high  pressure  oil  seals  for  optimum  turbocompres¬ 
sor  dynamic  performance,  effect  of  labyrinth  seals 
on  rotor  whirl  instability,  and  spring  and  damping 
coefficients  of  labyrinth  seals. 

The  role  of  foundations  in  the  modeling  of  rotor¬ 
bearing  systems  for  calculation  of  critical  speeds  and 
rotor  response  was  discussed  during  a  session  on 
casings  and  foundations.  Papers  were  presented  on 
the  influence  of  casing  stiffness,  techniques  for  com¬ 
putation  of  coupled  machine/foundation  vibrations, 
anc  techniques  for  reduction  of  problem  size  prior 
to  computation. 

The  closing  session  contained  papers  on  practical 
vibration  analysis  of  a  high  pressure  steam  turbine  in 
a  large  ammonia  plant,  coupling  selection  in  engine 
test  beds,  and  coupling  effects  on  the  vibration  in 
steel  rolling  mill  drives. 

Prior  to  his  closing  remarks  Mr.  Morton  accepted 
comments  and  criticisms  on  the  conference  and 
solicited  ideas  for  future  meetings.  He  thanked  the 
authors  and  delegates  for  their  contributions  and 
summarized  the  meeting.  He  noted  that  many  of  the 
papers  had  to  do  with  rotor  dynamics  and  balancing  - 
as  was  the  case  in  1976  at  the  First  International 
Conference  -  and  that  seals  received  increasing 
attention.  He  expressed  surprise  at  the  lack  of  papers 
on  turbomachinery  blading  and  noted  that  more 
papers  on  quantitative  data  are  needed  -  an  opinion 
enthusiastically  seconded  by  this  reviewer. 

Although  the  results  of  the  Second  International 
Conference  on  Vibrations  in  Rotating  Machinery 
have  yet  to  be  digested  and  applied,  the  informa¬ 
tion  presented  will  be  cited  for  its  contributions  to 
vibration  technology.  This  Conference  is  the  continu¬ 
ation  of  a  successful  dialogue  among  engineers  - 
designers,  developers,  and  users  -  concerned  with 
vibrations  in  rotating  machinery. 

5 1ST  SHOCK  AND  VIBRATION  SYMPOSIUM 

21-23  October  1980 
Holiday  Inn  at  the  Embarcadero 

San  Diego,  California 

The  51st  Shock  and  Vibration  Symposium,  sponsored 
by  the  Shock  and  Vibration  Information  Center 
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(SVIC),  was  held  in  San  Diego,  California  in  October. 
It  was  hosted  by  the  Naval  Ocean  Systems  Center  of 
the  United  Sates  Navy.  The  formal  technical  program 
consisted  of  more  than  75  papers  (see  Vol.  12,  No.  9 
of  the  DIGEST  for  the  complete  program;  paper 
summaries  are  available  from  SVIC;  papers  will  be 
published  in  the  SHOCK  AND  VIBRATION  BUL¬ 
LETIN).  A  series  of  technical  plenary  sessions  were 
conducted  during  the  symposium.  Mr.  Edward  F. 
Noonan  delivered  the  second  Elias  Klein  Memorial 
Lecture  -  "An  Approach  to  the  Limitation  and  Con¬ 
trol  of  Shipboard  Vibration”.  Henry  Pusey,  Director 
of  the  SVIC,  the  members  of  the  SVIC  staff,  and  the 
Program  Committee  are  to  be  congratulated  for  as¬ 
sembling  an  interesting  program.  Among  the  350 
participants  were  representatives  of  the  federal 
government,  industry,  and  academic  institutions. 
The  combination  of  formal  and  informal  technical 
programs  effected  a  meaningful  transfer  of  shock 
and  vibration  technology. 

The  Opening  Plenary  Session 

The  opening  plenary  session  was  chaired  by  Dr. 
Richard  Swim,  Superintendent,  Marine  Technology 
Division,  Naval  Research  Laboratory.  The  keynote 
address  was  given  by  Mr.  James  E.  Colvard,  Deputy 
Chief  of  Naval  Material,  Naval  Material  Command. 
He  noted  that  the  design  of  weapon  systems  is  the 
bottom  line  of  this  activity  and  that  in  the  material 
acquisition  process  sharing  of  common  information 
gathered  is  critical  -  rather  than  replicating  past  bad 
experiences.  Mr.  Colvard  stressed  the  need  for  tech¬ 
nical  excellence.  He  noted  that  in  running  programs 
standards  of  excellence  must  be  maintained,  and,  an 
age  mix  of  technical  people  is  necessary  to  obtain 
continuity. 

Mr.  Colvard  predicted  that  in  the  wars  of  the  fu¬ 
ture  we  will  not  have  the  option  of  substituting 
the  manufacture  of  autos  for  tanks.  We  will  not 
have  time  to  convert  from  peace  to  war  activities. 
It  is  important  that  governmental  management  keep 
this  fact  in  mind.  He  noted  that  while  SVIC  operates 
in  a  narrow  field  it  is  a  critical  one.  There  is  no 
greater  obligation  to  be  right  than  when  nobody  can 
judge  whether  you  are  right  or  wrong.  You  can  ex¬ 
pect  criticism  in  a  field  that  can  be  judged.  He  com¬ 
mended  the  SVIC  for  its  work  in  the  technical  infor¬ 
mation  area. 


Mr.  Edward  F.  Noonan  of  NKF  Engineering  Associ¬ 
ates,  Inc.  gave  the  second  Elias  Klein  Memorial  Lec¬ 
ture  on  "An  Approach  to  the  Limitation  and  Control 
of  Shipboard  Vibration".  Mr.  Pusey  introduced  the 
speaker  and  noted  that  he  was  one  of  the  persons 
who  attended  the  first  Shock  and  Vibration  Sympo¬ 
sium  in  1947.  Mr.  Noonan  stressed  the  importance  of 
shipboard  vibration  including  structural  integrity, 
mechanical  suitability,  and  human  inhabitability  to 
ship  operation  and  performance.  He  reviewed  some 
history  of  early  work  and  organization  at  the  Bureau 
of  Ships  and  its  predecessors  the  Bureaus  of  Steam 
Engineering  and  Construction  and  Repair  starting  in 
1939  when  he  came  to  Washington.  The  older  ships 
had  reciprocating  steam  engines  and  some  like  the 
Midway  and  Coral  Sea  had  serious  screw  vibration 
problems.  He  noted  that  Professor  Den  Hartog  came 
to  the  Bureau  of  Ships  during  this  time. 

Mr.  Noonan  emphasized  the  need  for  specifications. 
He  insisted  that  we  still  do  not  have  satisfactory  de¬ 
sign  methods  to  build  ships  free  of  excessive  vibra¬ 
tion.  Tradition  has  it  that  hydrodynamicists  and/or 
naval  architects  design  the  ships  and  the  vibration 
engineer  is  left  to  patch  up  any  vibration  problems. 
While  there  is  much  theoretical  research  on  wake 
forces  it  does  not  mean  that  the  ship  is  designed  free 
of  vibration.  The  shock  effects  look  dramatic;  how¬ 
ever,  the  vibration  effects  cause  noise,  fatigue,  and 
failures.  Corrosion  fatigue  has  become  a  problem. 

Mr.  Noonan,  who  had  an  influence  on  the  develop¬ 
ment  of  the  MIL-STD-167  on  shipboard  mechanical 
vibration,  discussed  its  development  and  application. 
He  discussed  the  fact  that  the  Navy  paid  in  excess 
for  equipment  due  to  tight  standards.  He  intimated 
that  today  the  Navy  is  paying  more  for  equipment 
which  Is  below  the  normal  commercial  quality.  He 
discussed  the  Nautilus,  Polarius,  and  Spruance  ship 
classes  with  respect  to  the  details  of  shock  and  vibra¬ 
tion  including  design,  development,  and  testing. 

Mr.  Noonan  proposed  that  studies  be  conducted  to 
see  why  we  have  good  and  bad  ships.  Ships  of  all 
sizes  provide  a  good  field  laboratory  -  but  they  are 
not  used.  Not  enough  investigations  of  why  problems 
occur  are  made.  He  also  stressed  the  need  for  unified 
standards.  He  discussed  his  activities  within  the 
International  Standards  Organization  from  1975  to 
1980. 
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Mr.  Noonan  concluded  that  all  shock  and  vibration 
aspects  must  be  related  to  specifications  and  that 
these  aspects  must  be  a  line  item  in  the  procurement 
and  development  processes.  Otherwise  they  will  not 
be  heeded. 

Dr.  David  J.  Twins  of  Imperial  College  of  Science  and 
Technology,  London,  gave  an  invited  presentation  on 
"State-of-the-Art  Assessment  of  Mobility  Measure¬ 
ments:  A  Summary  of  European  Results".  Dr.  Ewins 
discussed  mobility  measurement  techniques  devel¬ 
oped  thirty  years  ago  on  shipboard  machinery  vibra¬ 
tions.  The  state-of-the-art  assessment  of  mobility 
measurements  in  Europe  was  made  by  issuing  stan¬ 
dard  models  to  participating  laboratories.  These 
model  tests  had  a  2-2000  Hz  dynamic  range.  The 
object  of  the  exercise  was  to  find  out  how  repeatable 
the  tests  were.  Three  types  of  data  were  requested: 
1)  mobility  curves,  2)  modal  analyses  and  modal 
properties  of  structures,  and  3)  dynamic  properties  of 
substructures.  The  dynamic  properties  of  substruc¬ 
tures  were  used  to  obtain  the  properties  of  structures. 
Dr.  Ewins  showed  the  measurement  results  from 
several  structures  tested  by  different  laboratories. 
He  compared  the  results  obtained  from  different 
excitation  tests  -  sinusoidal,  random,  and  transient. 
In  conclusion,  results  of  these  tests  were  mixed  -  he 
noted  that  more  cross  checks  including  reciprocity 
measurements  are  needed.  (A  similar  test  program 
for  mobility  measurements  on  specified  models  is 
now  being  or^nized  in  the  United  States  by  the 
SVIC.) 

Plenary  Lectures 

Colonel  Ben  H.  Swett,  Office  of  the  Undersecretary 
of  Defense  for  Research  and  Engineering,  delivered 
a  plenary  lecture  on  the  "Department  of  Defense 
Policy  on  Reliability  and  Maintainability".  Colonel 
Swett  noted  with  an  example  how  the  Department  of 
Defense  often  inadvertantly  rewards  those  who  pro¬ 
duce  goods  of  poor  quality.  He  noted  how  Directive 
5000.40  provides  a  sharp  distinction  between  reli¬ 
ability  engineering  and  accounting  -  it  does  require 
both  and  a  balanced  program  for  a  good  return  on 
investment 

Colonel  Swett  described  the  two  types  of  tes'.ing 
required  -  developmental  and  proof  testing.  In  the 
developmental  tests,  components  and  systems  are 
tested,  analyzed  and  fixed  -  failures  are  not  bad. 


In  the  proof  testing,  qualification  is  sought  -  failures 
are  bad.  DOD  has  always  emphasized  proof  tests. 
Directive  5000.40  has  redefined  reliability  in  terms 
of  mission  and  maintenance  aspects.  He  noted  that 
MIL-STD-810  snould  be  identified  with  the  test-fix- 
test  developmental  tests. 

In  conclusion,  Colonel  Swett  defined  the  new  reli¬ 
ability  and  maintainability  policies  in  DOD,  stressed 
the  prerequisites  to  R&M  by  design,  terminology, 
growth,  cost  effectiveness,  and  acquisition  program 
phases.  He  noted  that  the  test-fix-test  procedure  will 
get  problems  out  early  and  eliminate  failures  in  proof 
tests. 

The  second  plenary  lecture  was  given  by  Mr.  Robert 
Dyrdahl,  Chief  of  Structural  Dynamics,  Boeing 
Company,  on  "Necessary  and  Sufficient  Qualifica¬ 
tions  on  Shock".  Mr.  Dyrdahl  noted  that  we  need 
better  design  techniques  and  shock  qualifications. 
In  addition,  efficient  technology  transfer  is  required 
because  we  don't  have  time  to  reinvent  the  wheel. 
He  discussed  typical  equipment  and  the  complex 
design  process.  Rules  of  thumb  and  minor  calcula¬ 
tions  are  used  for  concept  development  and  pre¬ 
liminary  design.  Final  design  calculations  are  made 
with  component  mode  synthesis  and  finite  element 
calculations.  He  discussed  shock  test  facilities  and 
factors  of  safety  noting  that  conservatism  generally 
adds  reliability. 

Mr.  Dyrdahl  discussed  the  U.S.  balance  of  trade 
deficits  and  how  they  could  be  improved  by  better 
technology,  more  research,  and  technology  transfer. 
In  this  light  he  issued  a  challenge  to  the  SVIC:  to 
accomplish  major  improvement  in  defining  the  de¬ 
tailed  unified  methods  and  guidelines  to  ensure 
necessary  and  sufficient  qualifications  for  shock  and 
vibration.  Mr.  Dyrdahl  elaborated  on  the  analytical 
methods  including  concept  design,  preliminary  de¬ 
sign,  final  design,  and  test  support.  Test  methods  and 
specifications  for  concept  development,  preliminary 
design  and  final  design  were  discussed.  The  proce¬ 
dures  should  be  related  to  the  product  and  include 
both  analysis  and  test  methods  Some  of  the  specific 
items  discussed  were  definition  of  design  loads,  test 
data  extrapolation,  and  combination  of  methods. 

In  conclusion,  he  noted  that  the  SVIC  document 
would  not  onlv  assist  in  the  U.S.  balance  of  trade 
but  also  give  assurance  to  U.S.  users  of  equipment. 
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Technical  Program 

The  formal  technical  program  consisted  of  nine 
sessions  containing  full  length  papers  and  one  session 
on  short  discussion  topics.  Sessions  oriented  to 
specific  hardware  including  submarine  shock  and  ship 
dynamics.  The  papers  on  specific  ship  hardware  were 
mainly  analytical  in  nature  -  descriptions  of  phenom¬ 
ena  and  techniques  to  solve  practical  problems. 

Sessions  on  environmental  testing  and  shock  testing 
were  of  interest  for  their  general  testing  techniques 
like  the  improved  recursive  formula  for  calculating 
shock  response  spectra  by  D.O.  Smallwood.  Most 
papers  were  applied  to  specific  hardware  on  aircraft, 
missiles,  and  ships.  An  associated  session  on  specifica¬ 
tions  and  reliability  featured  an  interesting  opening 
lecture  on  myths  and  sacred  cows  in  shock  and  vibra¬ 
tion  by  Henry  Caruso.  An  interesting  paper  involving 
the  assessment  and  comparison  of  vibration  specifica¬ 
tions  was  given  by  J.H.  Schmidt.  In  general,  his  war 
a  good  overall  session  on  criteria  and  testing  require¬ 
ments. 

An  active  session  on  damping  and  isolation  contained 
several  papers  on  the  application  of  the  finite  element 
method  to  the  prediction  of  the  vibration  response  of 
damped  and  isolated  structures.  Papers  on  the  prop¬ 
erties  of  viscoelastic  materials  and  their  application 
to  structures  were  of  interest. 


Mathematical  analysis  applied  to  the  modeling  and 
calculation  of  the  vibration  response  of  structures 
was  the  subject  of  sessions  -  Dynamic  Analysis,  Shock 
Analysis,  and  Analysis.  These  sessions  featured  papers 
on  offshore  platforms,  blading,  beams  with  moving 
loads,  media  structure  interaction,  rotating  machine¬ 
ry,  and  liquids.  Among  the  interesting  papers  in  the 
session  on  shock  analysis  was  buckling  in  cylindrical 
shells  due  to  whipping  excitations  and  a  shock  re¬ 
sponse  spectrum  method  of  solution  for  displacement 
forcing  by  F.C.  Nelson.  The  Analysis  session  con¬ 
tained  much  new  material  on  parameter  identifica¬ 
tion,  modal  analysis,  and  structural  synthesis.  These 
techniques  were  applied  to  aircraft  flutter,  ground 
transport  suspensions,  shipping  containers,  and  air¬ 
craft. 

The  Fifty  First  Shock  and  Vibration  Symposium  was 
both  technically  informative  and  interesting.  Again 
like  the  Fiftieth,  the  plenary  sessions  added  an  inter¬ 
esting  dimension  to  the  meeting.  The  plenary  speak¬ 
ers  added  the  overviews  and  interesting  philosophical 
insights  needed  in  a  meeting  of  this  scope.  The 
plenary  talks  helped  unify  the  technical  material 
presented  in  the  meeting.  Papers  presented  at  the 
symposium  will  be  reviewed  for  quality  of  technical 
content  and  published  in  the  51st  SHOCK.  AND 
VIBRATION  BULLETIN  available  from  the  SVIC. 

R.L.E. 
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MECHANICAL  SYSTEMS 


ROTATING  MACHINES 

(Also  see  Nos.  69, 76,94, 1 74,186, 190, 191,212) 

814 

Finite  Element  Analysis  of  Turboexpander  Vane 
Vibrations 

R.J.  Schaller  and  R.B.  Currie 

Air  Products  and  Chemicals,  Inc.,  Allentown,  PA, 
Reliability,  Stress  Analysis  and  Failure  Prevention 
Methods  in  Mechanicai  Design,  Inti.  Conf.,  Aug  18- 
21,  1980,  San  Francisco,  CA,  W.D.  Milestone,  ed„ 
ASME:  1980,  pp  181-184,  5  figs,  1  table,  8  refs 

Kay  Words:  Impellers,  Fatigue  life.  Vanes,  Finite  element 
technique 

The  finite-element  analysis  <  f  a  radial-inflow  turboexpander 
impeller  is  described  with  regard  to  fatigue  damage  to  the 
vanes.  Selection  of  a  suitable  finiteelement  code  it  dis¬ 
cussed,  along  with  suggestions  on  developing  the  model. 


81-2 

Numerical  Treatment  of  Helicopter  Rotor  Stability 
Problems 

R.  Vepa  and  T.S.  Balasubramanian 
National  Aeronautical  Lab.,  Bangalore,  India,  Emerg¬ 
ing  Technologies  in  Aerospace  Structures,  Design, 
Structural  Dynamics  and  Materials,  Aerospace  Conf., 
Aug  13-15,  1980,  San  Francisco,  CA,  J.R.  Vinson, 
ed.  ASME:  1980, pp  307-319,6  figs,  14  refs 

Kay  Words:  Halicopter  rotors.  Stability,  Numarical  analysts 

The  problem  of  calculating  the  Floquet  transition  matrix 
for  parametric  stability  problems  is  considertd.  A  new  meth¬ 
od  of  calculating  the  transition  matrix  with  a  minimum  num¬ 
ber  of  time  steps  is  described.  The  method  it  shown  to  be 
extremely  efficient  for  a  wide  clan  of  helicopter  stability 
problems. 


81-3 

Development  of  Advanced  Rotor/Bearing  System*  for 
Feed  Water  Pump*.  Final  Report 


M.L.  Adams,  Jr.  and  E.  Makay 
Akron  Univ.,  OH, 45  pp  (Nov  1979) 

EPRI-FP-1274 
Microfiche  copies  only 

Key  Words:  Rotor-bearing  systems.  Pumps,  Design  tech¬ 
niques,  Vibration  reduction 

Many  common  feed  pump  failures  are  associated  with  or 
directly  caused  by  excessive  pump  vibration.  A  four-phase 
project  has  been  undertaken  to  develop  pump  design  im¬ 
provements  and  new  configurations  whch  potentially  reduce 
pump  vibration  and  related  failures.  Phase  1  of  this  project 
has  been  completed  and  is  summarized. 


814 

Non-Linear  Dynamic  Analysis  of  Rotor*  by  Finite 
Element  Method 

A.V.K.  Murty  and  A.  Raman 

Dept,  of  Aeronautical  Engrg.,  Indian  Inst,  of  Science, 
Bangalore  560012,  India,  J.  Sound  Vib., ,69  (4),  pp 
559-668  (Apr  22, 1980)  3  figs,  6  tables,  8  refs 

Kay  Words:  Rotors  (machine  elements).  Nonlinear  theories. 
Finite  element  technique.  Natural  frequencies 

Non-linear  natural  vibration  characteristics  and  the  dynamic 
response  of  hingeless  and  fully  articulated  rotors  of  rectangu¬ 
lar  cross-section  are  studied  using  the  finite  element  method. 
In  the  formulation  of  resoonse  problems,  the  global  variables 
are  augmented  with  appropriate  additional  variables,  facilitat¬ 
ing  direct  determination  of  sub-harmonic  response.  Numeri¬ 
cal  results  are  given  showing  the  effect  of  the  geometric  non¬ 
linearity  on  the  first  three  natural  frequencies. 


81-5 

Aspects  of  Shaft  Dynamics  for  Industrial  Turbine* 

L.  Busse,  D.  Heiberger,  and  J.  Wey 

Brown  Boveri  Rev.,  67,  pp  292-299  (May  1980)  14 

figs 

Key  Words:  Shafts  (machine  alemenu).  Unbalanced  mats 
response,  Lateral  vibration.  Computer  programs 

To  provide  precise  information  on  the  vibration  behavior  of 
industrial  turbines,  a  computer  program  was  developed  to 
determine  natural  lateral  frequencies  and  vibrations  caused 
by  unbalance.  This  technique  hat  proved  to  be  very  reliable, 
as  verified  by  experience  with  countless  turbotets. 
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81-6 

CranUiaft  Deaign  and  Evaluation  -  Part  2  •  A  Modem 
Deaign  Method:  Modal  Analyu* 

E.  Bargis,  A.  Garro,  and  V.  Vullo 
Progettazione  e  Sperimentazione,  Torino,  Italy,  Reli¬ 
ability,  Stress  Analysis  and  Failure  Prevention  Meth¬ 
ods  in  Mechanical  Design,  Inti.  Conf.,  Aug  18-21, 
1980,  San  Francisco,  CA,  W.D.  Milestone,  ed., 
ASME:  19Su,  pp  203-211,  11  figs,  2  tables,  8  refs 

Kay  Words:  Crankshafts,  Shafts  (machine  elements).  Modal 
analysis.  Design  techniques 

A  modem  crankshaft  design  method,  having  abroad  validity 
range  and  free  from  moat  limitations,  is  presented.  The 
dynamic  analysis  of  crankshafts  is  carried  out  using  the 
modal  analysis  method  and  the  results  are  experimentally 
verified. 


81-7 

CranUiaft  Design  and  Evaluation  •  Part  3  -  Modem 
Deagn  Method:  Direct  Integration 

E.  Bargis,  A.  Garro,  and  V.  Vullo 
Fiat  Auto  S.p.A.  Progettazione  e  Sperimentazione, 
Torino,  Italy,  Reliability,  Stress  Analysis  and  Failure 
Prevention  Methods  in  Mechanical  E)esign,  Inti.  Conf., 
Aug  18-21, 1980,  San  Francisco,  CA,  W.D.  Milestone, 
ed.,  ASME:  1980,  pp  213-218,  6  figs,  1  table,  4  refs 

Key  Words:  Crankshafts,  Shafts  (machine  elements).  Non¬ 
linear  theories.  Computer  programs.  Design  techniques 

Results  of  a  crankshaft  dynamic  analysis  obtained  by  a 
general  computer  program  developed  for  this  purpose,  are 
reported.  Theoretical  stress  values  on  fillets  ere  checked. 


81-8 

On  the  Development  of  Traveling  Load  Finite  Ele- 
menta 

J.  Padovan  and  I.  Zeid 

The  Univ.  of  Akron,  Akron,  OH  44325,  Computers 
Struc.,  12  (1),  pp  77-83  (July  1980)  13  figs,  19  refs 

Key  Words:  Rotating  structures,  Moving  loads,  Finite  ele¬ 
ment  technique 

Specialized  finite  elements  are  devised  to  handle  traveling 
load  problems  in  stationary  and  moving/rotating  semi-infinite 


and  body  of  revolution  structures.  The  generality  of  the  ele¬ 
ments  is  such  that  the  full  range  of  rectii inear/rotary  loading 
and  structural  velocities  can  be  handled.  Such  phenomena  as 
resonances  and  standing  as  well  as  traveling  sub/supersonic 
waves  can  be  simulated.  The  accuracy  and  capabilities  of  the 
elements  are  demonstrated  by  several  numerical  examples. 


RECIPROCATING  MACHINES 


81-9 

The  IJae  of  Slide  Valve  Pumps  -  The  Means  for  an 
Active  Noiae  lnulation  of  Machine  Tool  Hydraulic 
Drives  (Einaatz  von  Sperrachieberpumpen  •  ein  Mittel 
zur  aktiven  Gerauachminderung  hydrauliacher  An- 
tribe  fur  Werkzeugraaachinen) 

St.  Sommerschuh  and  G.  Schmeisser 
Forschungszentrum  des  Werkzeugmaschinenbaues  im 
VEB  Werkzeugmaschinenkombinat,  'Fritz  Heckert' 
Karl-Marx-Stadt,  Maschinenbautechnik,  29  (1),  pp 
15-16  (1980)  4  figs,  2  refs 

Key  Words:  Pumps,  Hydraulic  equipment,  Mechine  tools. 
Noise  reduction 

Use  of  a  sliding  valve  pump  in  ■  hydreulic  cabinet  instead  of 
a  gear  pump  is  described.  The  soundless  pump  gives  a  uni¬ 
form  oil  flow  and  rentlts  in  a  slight  pressure  change  in  the 
hydraulic  cabinet. 


POWER  TRANSMISSION  SYSTEMS 


81-10 

Dynamic  Model  of  a  Hydraulic  Motor  with  Cycloidal 
Toothing  and  with  a  Planetary  Motion  of  the  Rotor 
(Dynamiachea  Model!  einea  Hydromotor*  mil  zyk- 
loidaier  Yerzahnung  und  mit  einer  Planetenbewegung 
dea  Rotora) 

P.D.  Nhuan  and  A.  Oledzki 

Tech.  University  of  Warsaw,  Poland,  Maschinenbau¬ 
technik,  29  (1 ),  pp  34-37  (1980)  10  figs,  6  refs 

Kay  Words:  Hydraulic  equipment.  Fluid  drives.  Gear  drives. 
Pumps,  Mathematical  models 

A  dynamic  modal  of  a  hydraulic  motor  with  cycloidal  tooth¬ 
ing  and  a  planetary  motion  of  the  rotor  is  described.  Modifi¬ 
cations  of  the  mathematical  description  and  charge  of  the 
direction  of  energy  flovi  result  in  a  model  of  e  hydraulic 
pump  with  the  tarn*  design  as  the  motor. 


46 


STRUCTURAL  SYSTEMS 


BRIDGES 

81-11 

Vertical  Vibration  Analyst  of  Suspension  Bridge* 

A.M.  Abdel -Ghaffar 

Dept,  of  Civil  Engrg.,  Princeton  Univ.,  Princeton,  NJ, 
ASCE  J.  Slruc.  Div.,  J06  (ST  10),  pp  2053-2075 
(Oct  1980)  7  figs,  11  refs 

Key  Words:  Bridges,  Suspension  bridges.  Natural  frequencies. 
Mode  shapes 

A  method  of  analysis  is  outlined  for  free  vertical  vibrations  of 
suspension  bridges.  The  method  employs  a  digital  computer 
and  a  finite  element  approach,  and  uses  a  linearized  theory 
which  restricts  the  amplitudes  of  vibrations  to  be  small.  The 
analysis  is  designed  to  determine  the  natural  frequencies, 
modes  of  vibration,  and  energy  storage  capacities  of  the 
different  members  of  the  bridge.  Both  symmetric  and  anti¬ 
symmetric  modes  of  vibrations  are  considered. 


81-12 

Estimation  of  Fatigue  Life  of  Railway  Bridge*  under 
Traffic  Load* 

L.  Fryba 

Railway  Res.  Inst.,  Prague,  Czechoslovakia,  J.  Sound 
Vib.,  70  (4),  pp  527-641  (June  22,  1980)  17  figs, 
2  tables,  16  refs 

Key  Words:  Bridges,  Fatigue  life.  Traffic-induced  vibration. 
Moving  loads 

Random  modeling  of  railway  bridge  loading  enables  fatigue 
damage  to  be  calculated  on  the  basis  of  the  cumulative  dam¬ 
age  theory  of  Palmgren-Minar  and  the  classification  of  the 
stress-time  history  by  moans  of  the  "rain-flow"  counting 
method.  A  detailed  study  of  the  offsets  on  the  bridge  life 
of  different  parameters  is  presented. 


BUILDINGS 


81-13 

A  Technique  for  Predicting  the  Performance  of  Self- 
Protecting  Buildings  with  Respect  to  Traffic  Noise 


DJ.  Oldham  and  E  A.  Mohsen 
Dept,  of  Bldg.  Science,  Univ.  of  Sheffield,  Sheffield 
S10  2TN,  UK,  Noise  Control  Engr.,  15  (1 ),  pp  11-19 
(July/Aug  1980)  8  figs,  19  refs 

Key  Words:  Buildings,  Traffic  noise.  Noise  reduction 

The  results  of  computer  simulation  and  scale  model  experi¬ 
ments  on  typical  self-protecting  building  forms  are  analyzed. 
A  design  chart  suitable  for  predicting  the  performance  of  a 
given  self-protecting  building,  it  shown. 


81-14 

Insertion  Loss  Measurements  of  SmaU  Rectangular 
Enclosures 

EJ.  O'Keefe  and  D.R.  Stewart 
Construction  Machinery  Div.,  Clark  Equipment  Co., 
P.O.  Box  547,  Pipestone  Rd.,  Benton  Harbor,  Ml 
49022,  Noise  Coi.trol  Engr.,  IE)  (1),  pp  20-27  (July/ 
Aug  1980)  14  figs,  16  refs 

Key  Words:  Noisa  reduction.  Enclosures,  Buildings 

Insertion  loss  measurements  for  two  rectangular  enclosures 
were  made  in  a  reverberant  room.  The  data  were  than  com¬ 
pared  with  the  one-dimensional  models  of  Jackson  and 
Junger,  the  diffuse  model  of  Ver.and  a  normal  mode  model. 
The  results  indicate  a  leveling  of  insertion  loss  without  using 
absorptive  material  at  high  frequencias,  and  naar  random 
incidence  insertion  loss  behavior  with  absorptive  material. 


81-15 

Seismic  Stability  of  Block  Structures 

R.L.  Fugerson 

Ph.D.  Thesis,  Univ.  of  California,  San  Diego,  120  pp 
(1980) 

UM  8018779 

Kay  Words:  Buildings,  Concrete,  Seismic  response 

For  the  purpose  of  analysis,  earthquake  damaged  reinforced 
concrete  or  concrete  masonry  structures  with  degraded  con¬ 
nections  are  modeled  as  assemblages  of  rigid  substructures 
with  only  friction  acting  between  them.  A  statistical  analysis 
of  data  from  experiments  on  concrete  masonry  members 
gives  an  asymptotic  Coulomb  law  describing  this  friction 
which  is  included  in  the  modal  aquations  of  motion.  The 
aquations  of  motion  for  a  simple  sh tar -wall -floor  slab  as¬ 
semblage  subjected  to  simulated  earthquake  loading  are 
solved  numerically. 
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8116 

Seianic  Response  of  Light  Attachments  to  Buildings 

R.  Villaverdeand  N.M.  Newmark 
Dept,  of  Civil  Engrg.,  Illinois  Univ.  at  Urbana-Cham- 
paign,  IL,  STRUCTURAL  RESEARCH  SER469, 
442  pp  (Feb  1980) 

PB80-1 85028 

Key  Word!  Buildings,  Seismic  design 

An  approximate  simple  method  for  predicting  the  response 
of  secondary  systems  attached  to  buildings  subjected  to 
earthquakes  is  presented.  The  method  is  based  on  the  premise 
that  interaction  between  a  primary  and  secondary  system 
can  be  accounted  for  by  analyzing  the  interconnected  system 
constructed  by  such  primary  and  secondary  systems.  The 
response  spectrum  method  is  used  to  determine  the  maxi¬ 
mum  response  of  the  assembled  system,  and  analytical  ex¬ 
pressions  are  derived  for  each  step. 


81-17 

Aaeianic  Reinforcement  of  Existing  Buildings 

N.F.  Forell  and  G.J.P.  Nordenson 
Forell/Elsesser  Engrs.,  Inc.,  San  Francisco,  CA,  ASCE 
J.  Struc.  Div.,  206  (ST9),  pp  1907-1919  (Sept  1980) 
10  figs 

Kay  Words:  Buildings,  Saismic  design.  Standards  and  codes 

The  differences  between  possible  methods  of  reinforcement 
of  buildings  against  seismic  forces  and  the  variations  in  the 
desired  results  are  presented.  Examples  cited  use  criteria 
ranging  from  reasonable  protection  of  life  through  total 
code  compliance  to  optimum  protection  of  life  and  property. 


81-18 

Dynamic  Analyse  Method*  for  Nuclear  Faclities 

B.K.  Horsager 

Hanford  Engrg.  Development  Lab.,  Richland,  WA, 
Pep;.  No.  CON  F -790804-2,  12  pp  (Apr  20,  1979) 
HEDL-SA-1738-FP 

Kay  Words:  Buildings.  Nuclear  power  plants.  Dynamic  struc¬ 
tural  analysis.  Computer  programs 

A  comparison  is  made  of  three  different  dynamic  analysis 
methods  commonly  used  in  the  analysis  of  nuclear  facilities. 
The  methods  are  applied  to  a  typical  non-reactor  type  nu¬ 
clear  facility.  The  fuel  handled  it  mixed  plutonium  and 


uranium  in  powder  and  pellet  form  which  requires  design 
for  severe  earthquake  and  tornado  conditions.  The  structure 
is  a  two-story  reinforced  concrete  shear  wall  building  with 
a  high  bay  on  one  end.  The  comparison  it  made  for  earth¬ 
quake  motion  in  the  lateral  h  rizontal  direction  only. 


TOWERS 


81-19 

Noise  from  Natural  Draft  Cooling  Towen 

W.L.  Reinicke  and  E.P.  Riedel 
Muller-BBM  GmbH,  Robert-Koch-Strasse  11,8033 
Planegg/Munchen,  West  Germany,  Noise  Con'.rol 
Engr.,  _15.  (1),  PP  28-36  (July/Aug  1980)  15  figs, 
1  table,  14  refs 

Key  Words:  Cooling  towers.  Noise  generation.  Noise  reduc¬ 
tion 

The  sound  generation  in  large  natural  draft  cooling  towers 
are  considered  on  the  basis  of  the  pulse  excitation  mechanism 
of  individual  drops.  The  theoretical  and  experimental  investi¬ 
gations  result  in  some  semiempirical  formulas  which  can  be 
used  for  calculation  of  the  sound  power  radiated  from  the 
air  intake  and  the  air  exit.  The  possibilities  and  limitations 
Of  noise  reduction  efforts  can  be  teen  from  the  presented 
Investigations  of  individual  sources  and  the  sound  propaga¬ 
tion  inside  this  cooler  type. 


ROADS  AND  TRACKS 


81-20 

A  Three-Dimeiuional  Analyas  of  the  Hunting  of  an 
Cnflanged  Railway  Whedpair  in  it*  Motion  along  a 
Straight  Track 

C,0.  Boyd 

Pn.D.  Thesis,  Univ.  of  the  Witwatersrand,  South 
Africa  (1979) 

Key  Words:  Railway  vehicles,  'oteraction:  rail-wheel.  Hunt¬ 
ing  motion 

The  tide-to-tide  oscillatory  motion  of  a  railway  wheelpair 
traveling  along  a  straight  track  it  investigated  as  an  exercise 
in  three-dimensional  dynamics. 
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PRESSURE  VESSELS 


81-21 

The  Vibration  of  Core  Barrel  and  Preaaure  Veiael 
(Kmitani  noaneho  vake  a  tlakove  nadoby  reaktora) 

K.  Vetrovec 

National  Res.  Inst,  for  Machine  Design,  Prague-Becho- 
vice,  Czechoslovakia,  Strojnicky  Casopis,  J31_  (3),  pp 
305-317  (1980)  13  figs,  3  refs 
(In  Czech) 

Key  Wonli:  Pressure  vessels.  Nuclear  reactor  components, 
Natural  frequencies 

In  the  paper  the  analysis  of  a  systems:  pressure  vessel-core 
barrel  is  presented.  The  systems  is  considered  as  a  double 
physical  pendulum.  Natural  frequencies  are  determinrd 
either  considering  coolant  influence,  either  without  coolant 
influence.  The  dependence  of  natural  frequencies  on  mutual 
rigidity  and  on  the  type  of  flow  is  shown. 


POWER  PLANTS 

(Also  see  Nos.  18.  21 , 120,  180,  187,206,217) 


81-22 

Nonlinear  Dynamic  Analysis  of  Prisma  tk  Elements 
for  High-Temperature  Gas-Cooled  Reactor  Cores 

H.D.  Shatoff,  R.W.  Thompson, and  T.H.  Lee 
General  Atomic  Co.,  P.O.  Box  81608,  San  Diego, 
CA  92138,  Nucl.  Engr.  Des.,  59  (1),  pp  185-195 
(July  1980)  14  figs,  7  refs 

Key  Words:  Nuclear  reactors.  Nuclear  fuel  elements.  Com¬ 
puter  programs.  Nonlinear  theories 

A  discussion  of  the  history  and  some  of  the  results  of  a  major 
research  and  development  effort  to  study  the  dynamic  re¬ 
sponse  of  the  high-temperature  gas -cooled  reactor  core 
arrangement  to  seismic  excitation,  with  respect  to  advances 
made  in  the  development  of  analytical  methods,  it  presented. 
The  computer  programs  developed  to  perform  the  analysit 
are  described,  along  with  certain  techniques  and  the  modeling 
required  to  utilize  them.  The  purpose  it  to  describe  the  non¬ 
linear  dynamic  analysis  techniques  employed  to  analyze  the 
HTGR  core. 


81-23 

Flow-Induced  Vibration  Testing  of  BWR  Feedwater 
Spargers 


M.R.  Torres 

General  Electric  Co.,  San  Jose,  CA,  Flow-Induced 
Vibration  of  Power  Plant  Components,  The  Pressure 
Vessels  and  Piping  Conference,  PVP  No.  41,  Aug  12- 
15,  1980,  San  Francisco,  CA,  M.K..  Au-Yang,  ed„ 
ASME:  1980,  pp  159-176, 2  tables 

Key  Words:  Boiling  water  reactors.  Nuclear  reactor  com¬ 
ponents,  Fluid-induced  excitation 

To  understand  the  cause  of  vibration  and  properly  verify 
improved  designs  of  feedwater  spargers,  cold  flow  tests  were 
performed  in  a  full-scale  mockup  test  facility.  Flow-induced 
vibrations  similar  to  those  measured  and  observed  in  actual 
plant  operation  were  reproduceo  at  the  test  facility.  Empiri¬ 
cal  mappings  showing  regions  of  high-  and  low-level  vibration 
as  a  function  of  geometry  and  flow  rate  are  provided.  Details 
of  the  vibration  response  and  character  are  also  described. 


81-24 

Seiank  Qualification  of  Equipment  •  Research  Needs 

C.  Chen  and  F.L.  Moreadith 

Gilbert/Commonwealth  Engineers  and  Consultants, 
Reading,  PA  19603,  Nucl.  Engr.  Des.,  59  (1),  pp  149- 
153  (July  1980)  2  figs,  8  refs 

Key  Words:  Dynamic  ;ests,  Seismic  response.  Nuclear  reactor 
components.  Equipment  response.  Standards  and  codes 

Research  needed  to  reconcile  the  differences  between  the 
IEEE  Standard  344-1975  (Recommended  Practices  for 
Seismic  Qualifications  of  Class  IE  Equipment  for  Nuclear 
Power  Stations)  and  the  U.S.  Nuclear  Regulatory  Commis¬ 
sion  Regulatory  Guide  1.100  it  described.  The  effects  of 
shake  table  mass  and  stiffness  on  the  dynamic  response  of 
equipment  tested,  and  the  effect  attributable  to  the  differ¬ 
ence  between  methods  of  attaching  to  the  shake  table  end 
the  actual  in-eitu  attachment  method  it  alto  discussed. 


81-26 

Seiank  Qualifkation  Tesla  of  Nuclear  Plant  Compo¬ 
nents  -  Damage  Severity  Factor  Concept 

D.D.  Kana 

Engrg.  Sciences  Div.,  Southwest  Res.  Inst.,  San  Anto¬ 
nio,  TX  78284,  Nucl.  Engr.  Des.,  59  (1 ),  pp  155-170 
(July  1980)9  firs, 2  tables,  11  refs 

Key  Words:  Dynamic  tests,  Seismic  response.  Electric  power 
plants.  Nuclear  power  plants.  Nuclear  reactor  components 
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A  new  parameter,  defined  at  a  damage  severity  factor,  it 
developed  for  comparing  severity  of  seismic  qualification 
tests.  It  is  based  on  comparative  data  generated  from  accel¬ 
eration  and  strain  responses  measured  on  a  typical  electrical 
cabinet  subjected  to  an  extensive  series  of  typical  qualifica¬ 
tion  test  conditions.  Additional  supporting  data  is  correlated 
in  terms  of  transfer  functions,  time  histories,  response 
spectra,  peak  responses,  and  time-average  RMS  responses. 


81-26 

Research  Needs  for  Improved  Seinnic  Safety  of  Me¬ 
chanical  Equipment  in  Nuclear  Power  Plants 

J.S.  Sethi  and  B.K.  Niyogi 

Brown  and  Root,  Inc.,  P.0.  Box  3,  Houston,  TX 
77001,  Nucl.  Engr.  Des.,^9  (1).  pp  113-115  (July 
1980)  3  refs 

Key  Words:  Shock  absorption.  Electric  power  plants,  Nuclear 
power  plants.  Underground  structures,  Pipelines 

Areas  of  research  on  shock  absorbing  multiple  supported 
and  buried  piping  of  nuclear  power  plants  are  recommended. 


81417 

Strength  and  Stiffness  of  Reinforced  Concrete  Con¬ 
tainments  Subjected  to  Seinnic  Loading:  Research 
Results  and  Need* 

R.N.  White,  P.C.  Perdikaris,  and  P.  Gergely 
Dept,  of  Structural  Engrg.,  Cornell  Univ.,  Ithaca, 
NY  14853,  Nucl.  Engr.  Des.,  59^(1),  pp  85-98  (July 
1980)  14  figs,  1  table,  5  refs 

Key  Words:  Containment  structures.  Reinforced  concrete. 
Nuclear  reactors.  Seismic  response 

Results  of  an  experimental  investigation  on  the  strength  and 
stiffness  of  reinforced  concrete  subiected  to  combined  bi¬ 
axial  tension  and  simulated  seismic  forces  are  prese-itsd.  The 
test  specimens  represent  s  section  of  a  wall  of  a  containment 
structure  carrying  combined  pressurization  and  seismic  load¬ 
ing.  Research  needs  for  improved  prediction  of  the  response 
of  containment  structures  to  seismic  effects  are  discussed. 


81-28 

Recommended  Research  for  Improving  Seinnic 
Safety  of  Light-Water  Nuclear  Power  Plant* 


J.W.  Reed,  W A.  Von  Rieserrtann,  R.P.  Kennedy, and 
C.B.  Waugh 

Engrg.  Decision  Analysis  Co.,  Inc.,  480  California 
Ave.,  Palo  Alto,  CA  94306,  Nucl.  Engr.  Des.,59  (1), 
pp  57-66  (July  1980)  1  fig,  3  tables,  2  refs 

Key  Words:  Electric  power  plants.  Nuclear  power  plants. 
Seismic  response 

Recommendations  for  research  to  improve  the  seismic  safety 
of  light  water  reactors  are  presented  based  on  analysis  of  the 
answers  to  a  questionnaire  returned  by  persons  or  groups 
working  in  the  area  of  seismic  safety  of  nuclear  power  plants. 


81-29 

Earthquake  Response  of  Nuclear  Reactor  Budding* 
Deeply  Embedded  in  Soil 

T.  Masao,  Y.  Takasaki,  M.  Hirasawa,  M.  Okajima. 
S.  Yamamoto,  E.  Kawata,  Y.  Koori,  S.  Ochiai,  and 
N.  Shimizu 

Fujita  Corp.,  Nuclear  Power  Plant  Civil  and  Archi¬ 
tecture  Dept.,  74  Ohdana,  Kohoku-ku,  Yokohama 
223,  Japan,  Nucl.  Engr.  Des.,  58  (3),  pp  393403 
(June  1980)  22  fipj,5  refs 

Key  Woidt:  Nuclear  reactors.  Seismic  response.  Interaction: 
soil-structure 

Experimental  and  analytical  studies  are  made  on  the  dynamic 
behavior  of  deeply  embedded  structures  such  as  nuclear  re¬ 
actor  buildings. 


81-30 

Critical  Seismic  Response  of  Nuclear  Reactors 

R.F.  Drenick,  P.C.  Wang,  C.B.  Yun,  and  AJ.  Philip- 
pacopoulos 

Polytechnic  Inst,  of  New  York,  Brooklyn,  NY  11201 , 
Nucl.  Engr.  Des.,  58  (3),  pp  425435  (June  1980)  9 
figs,  5  tables,  13  refs 

Kay  Words:  Nuclear  reactors.  Seismic  response 

A  method  for  the  evaluation  of  seismic  resistance  of  impor¬ 
tant  structures,  particularly  nuclear  reactor  structures,  is 
presented.  The  method  relies  on  the  concept  of  critical 
excitation,  which  is  that  excitation  that  will  produce  the 
largest  response  peek  for  a  structural  variable  of  interest. 


so 


81-31 

Present  and  Future  of  Equipment  Qualification  for 
Dynamic  Loads 

G.J.  Bohm 

Westinghouse  Electric  Corp.,  Pittsburgh,  PA  15230, 
Nud.  Engr.  Des.,  59  (1),  pp  143-148  (July  1980)  4 
figs,  8  refs 

Key  Words:  Dynamic  tests.  Shock  tests.  Nuclear  reactor  com¬ 
ponents,  Equipment  response 

Methods  being  used  to  justify  equipment  under  transient 
dynamic  loads  of  extreme  magnitudes  are  reviewed.  Future 
developments  needed  to  obtain  a  consistent  and  relible  tech¬ 
nology  are  discussed.  The  potential  and  direction  for  future 
developments  combined  analysis  test  to  obtain  a  unified 
approach  are  presented. 


81-32 

Equipment  Reap  oner  Spectra  for  Nuclear  Power 
Plant  Systems 

J.L.  Sack  man  and  J.M.  Kelly 

Dept,  of  Civil  Engrg.,  Univ.  of  California,  Berkeley, 
CA  94720,  Nucl.  Engr.  Des., 57  (2).  pp  277-294  (May 
1980)  10  figs,  14  refs 

Key  Words:  Nuclear  power  plants.  Equipment  response, 
Seismic  excitation 

An  analytical  method  is  developed  whereby  a  simple  estimate 
can  be  obtained  of  the  maximum  dynamic  response  of  light 
equipment  attached  to  a  structure  subjected  to  ground  mo¬ 
tion.  The  natural  frequency  of  the  equipment,  modeled  as  a 
single-degree -of -freedom  system,  is  considered  to  be  close  or 
equal  to  one  of  the  natural  frequencies  of  the  Ndegree-of- 
freedom  structure.  This  estimate  provides  a  convenient, 
rational  basis  for  the  structural  design  of  the  equipment  and 
its  installation.  The  approach  is  based  on  the  transient  analy¬ 
sis  of  lightly  damped  tuned  or  slightly  nontuned  equipment- 
structure  systems  in  which  the  mast  of  the  equipment  is 
much  smaller  than  that  of  the  structure.  It  it  assumed  that 
the  information  available  to  the  designer  is  a  design  spectrum 
for  the  ground  motion,  fixed-bate  modal  properties  of  the 
structure,  and  fixed-bate  properties  of  the  equipment.  The 
results  obtained  are  simple  estimates  of  the  maximum  accel¬ 
eration  and  displacement  of  the  equipment.  The  method  can 
also  be  used  to  treat  closely  spaced  modes  in  structural  sys¬ 
tems,  where  the  square  root  of  the  sum  of  the  squares  pro¬ 
cedure  is  known  to  be  invalid.  This  analytical  method  is  also 
applied  to  nontuned  equipment  structure  systems  for  which 
the  conventional  floor  spectrum  method  it  mathematically 
valid.  A  closed-form  solution  it  obtained  which  permits  an 
estimate  of  the  maximum  response  of  the  equipment  to  be 
determined  without  the  necessity  to  compute  time  histories 
as  required  by  the  floor  spectrum  method. 


VEHICLE  SYSTEMS 


GROUND  VEHICLES 

(Also  see  Nos.  57,  59, 65, 163, 206, 207) 


81-33 

Simulation  of  the  Directional  Response  Characteris¬ 
tics  of  Tractor-Semitrailer  Vehicles 

P.S.  Fancher,  Jr.,  C.  Mallikarjunarao,  and  R.L. 
Nisonger 

Highway  Safety  Res.  Inst.,  Michigan  Univ.,  Ann 
Arbor,  Ml,  Rept.  No.  UM-HSRI-79-9,  85  pp  (Mar 
1979) 

PB80-1 89632 

Key  Words:  Articulated  vehicles.  Steering  effects.  Digital 
simulation 

The  capability  of  a  detailed  digital  simulation  for  predicting 
the  response  to  steering  of  tractor-semitrailer  vehicles  in 
obstacle-avoidance  maneuvers,  turning  near  the  rollover 
limit,  and  steady  turning  it  examined,  iteasured  and  simu¬ 
lated  results  art  presented  for  a  three-axis  tractor  combined 
with  either  a  van-trailer  or  a  flat -bed  trailer. 


81-34 

Dynamic  Hopper  Car  Teat 

M.  Kenworthy  and  C.T.  Jones 
Engrg.  Test  and  Analysis  Div„  ENSCO,  Inc.,  Alex¬ 
andria,  VA,  Rept.  No.  ENSCO/DOT-FR-77-21, 
FRA/TTC-80/01 , 75  pp  (Mar  1980) 

PB80-1 87925 

Key  Words:  Railroad  cars.  Interaction:  rail-wheel 

A  test  designed  to  establish  the  relationship  between  ride 
perform# nee  end  track  degradation,  vehicle  component  wear, 
end  the  combined  effect  of  rail  degradation  and  component 
wear  is  described.  The  test  was  datignad  to  quantify  ths  dy¬ 
namic  response  of  freight  vehicles  to  different  track  struc¬ 
tures. 


81-35 

Theoretical  Manual  and  l  eers’  Guide:  Longitudinal- 
Vertical  Train  Action  Model 

S.K.  Yin 
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School  of  Engrg.  and  Applied  Science,  Washington 
Univ.,  St.  Louis,  MO,  Rept.  No.  FRA-ORD-76/278, 
60  pp  (Apr  1980) 

PB80-1 80557 

Kay  Words:  Railroad  cars.  Impact  response  (mechanical). 
Mathematical  models 

A  mathematical  model  for  simulating  the  longitudinal-vertical 
motion  of  railroad  cars  in  impact  situations  is  described. 
Development  and  validation  of  the  model  was  part  of  a  study 
concerned  with  the  phenomenon  of  coupler  bypass  resulting 
from  impact  or  squeeze. 


81-36 

Dynamic  Response  of  Finite  length  Magic v  Vehicles 
Subjected  to  Crosswind  Gusts 

D.P.  Garg  and  T.M.  Barrows 

Transportation  Systems  Ctr.,  Cambridge,  MA,  Rept. 
No.  DOT-TSC-RSPA-80-6 , 63  pp  (Mar  1980) 
PB80-181373 

Key  Words:  Ground  effect  machines.  Magnetic  suspension 
techniques.  Wind-induced  excitation 

A  two -degree -of-freedom  model  for  magnetically  levitated 
finite  length  vehicles  incorporating  sway  and  yaw  dynamics 
is  formulated.  Aerodynamic  lateral  forces  and  yawing  mo¬ 
ments  on  the  vehicle  resulting  from  constant  speed  wind 
gusts  are  computed  using  analytical  techniques. 


SHIPS 

(Also  see  Nos.  70, 1 16) 


81-37 

European-Built  Sea  Barge  Camera;  Their  Deoign,  Ma¬ 
chine  ry/Hull  Interaction;  and  Investigations  into 
Vibratory  Behaviour 

G.C.  Volcy,  M.  Baudin,  C.  Andreau,  A.  Manner,  and 
S.  Seppala 

Valmet  Oy  Shipyard,  Helsinki,  Finland,  Trans.  Inst. 
Mar.  Engineers  (TM),  Vol.  92,  Paper  5  (1980)  9  figs, 
5  tables,  12  refs 

Key  Words:  Barges,  Ships,  Ship  hulls.  Shipboard  equipment 
response,  Equipment  response,  Interaction:  ship  hull-ma¬ 
chinery,  Finite  element  technique 


Some  considerations  connected  with  the  design  and  building 
of  two  37JB50  tdw  ships  and  their  machinery  are  presented. 
In  order  to  ensure  trouble-free  operation,  extensive  studies 
concerning  static  and  vibratory  interaction  of  machinery  and 
hull  were  undertaken,  involving  hydrodynamic  excitations 
os  well  os  treatment  from  static  and  dynamic  point  of  view 
simultaneously,  of  twin-screw  propulsive  plant  and  hull 
steel-work.  Some  results  of  the  experimental  researches  and 
theoretical  calculations  are  presented  as  well  as  their  correla¬ 
tion  with  the  measurements  obtained  on  the  first  ship  de¬ 
livered,  which  proved  vibration-free. 


81-38 

Interface  Node*  Influence  on  the  Natural  Frequencies 
of  a  Simplified  Substructured  Ship 

F.  Pinazzi,  L.  Ricciardiello,  and  G.  Sani 
CE.TE.NA.,  Italian  Ship  Res.  Assn.,  Viale  IV  Novem- 
bre,  6-Genova,  Italy,  Computers  Struc.,  12  (1),  pp 
3347  (July  1980)  17  figs,  19  refs 

Key  Words:  Ships,  Natural  frequencies 

An  extensive  systematic  investigation  is  made  to  compare  the 
relative  accuracy  of  different  subs’ructuring  approaches  when 
a  subset  of  nodes  on  the  interfaces  is  eliminated.  Results 
obtained  on  a  simplified  ship  structure  are  presented. 


AIRCRAFT 

(Also  see  Nos.  2.  51,  118,210) 


81-39 

Asymmetric  Stator  Interaction  Noiee 

T.G.  Sofrin  and  D.C.  Mathews 
Pratt  &  Whitney  Aircraft,  East  Hartford,  CT,  J.  Air¬ 
craft,  17  (8),  pp  554-660  (Aug  1980)  10  figs,  4 
tables,  2  refs 

Key  Words:  Interaction:  rotor-stator.  Noise  reduction.  Tur¬ 
bomachinery 

An  analysis  of  the  fan  noise  produced  by  extraneous  propa¬ 
gating  modes  generated  by  rotor  wake  interaction  with  stator 
vines  that  hove  random  vane  angle  deviations  is  given.  Com¬ 
parison  of  predicted  tone  levels  with  model  fan  data  indicates 
good  quantitative  agreement. 
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81-40 

Spectral  Analyst  of  Non -Stationary  Random  Pro- 
ccatca.  Application  to  Noiae  of  Flyover  Type 

M.  Ernoult 

Office  National  d'Etudes  et  de  Recherches  Aero- 
spatiales,  Paris,  France,  Rept.  No.  ONERA-NT- 
19794,  ESA-TT-639, 180  pp  (1979) 

Key  Word*.  Spectrum  analysis.  Random  noise.  Aircraft 
noise 

Nonstationary  noise  detected  by  fixed  microphones  was 
studied  during  the  passage  of  a  moving  acoustic  source 
with  the  objectives  of  measuring  the  noise  radiation  pattern 
and  characterizing  the  spatial  distribution  of  the  noise.  A 
time  frequency  representation  of  the  energy  of  nonstationary 
random  processes  and  a  series  o*  charts  which  allows  the 
adaptation  of  the  spectral  analysis  processas  to  the  treatment 
of  nonatationary  signals  are  presented. 


8141 

Response  of  Nonlinear  Aircraft  Structural  Panda  to 
High  Inteuity  Noiae 

C.  Mei 

Dept,  of  Mech.  Engrg.  and  Mechanics,  Old  Dominion 
Univ.,  Norfolk,  VA,  Emerging  Technologies  in  Aero¬ 
space  Structures,  Design,  Structural  Dynamics  and 
Materials.  Aerospace  Conf.,  Aug  13-15,  1980,  San 
Francisco.  CA,  J.R.  Vinson,  ed,  ASME:  1980,  pp 
245-272, 13  figs,  3  tables,  17  refs 

Key  Words:  Aircraft,  Fatigue  life.  Acoustic  excitation 

Lightweight  aircraft  structures  exposed  to  a  high  intensity 
noise  environment  can  fatigue  fail  prematurely  if  adequate 
consideration  it  not  given  to  the  problem.  Design  methods 
and  design  criteria  for  tonic  fatigue  prevention  have  been 
developed  based  on  analytical  and  experimental  techniques. 
Most  of  the  analytical  work  was  baaed  upon  small  deflection 
or  linear  structural  theory  which  did  not  agree  with  the  ex¬ 
perimental  results. 


8142 

Aircraft  Longitudinal  Force  and  Energy  Equlibrium 
P resented  in  die  Diagram  of  Koriummer  (Kraftcg- 
leichgewicht  und  Leiatungabians  der  FhigseugUnga- 
bewegung,  gra  finch  dargeatellt  ira  Koifcammer-Dia- 
gramm) 

R.  Brockhausand  G.  Schanzer 


Institut  fur  Flugfuhrung  der  Technischen  Untversitat, 
Hans-Sommer-Strasse  66,  3300  Braunschweig,  Ger¬ 
many,  Z.  Flugwiss,_4_  (3),  pp  128-136  (May/June 
1980)  13  figs,  11  refs 

Key  Words:  Aircraft,  Graphic  methods.  Equilibrium  methods 

A  diagram  thowing  the  solution  of  the  nonlinear  equations  of 
motion  of  an  aircraft  is  presented,  in  which  the  vector  poly¬ 
gon  of  longitudinal  forces  is  linked  with  the  Ulienthal  polar. 
The  addition  of  the  triangle  of  velocity  vectors  as  well  as  of 
rectangles  representing  the  balance  of  power  gain  and  power 
deficit  leads  to  a  very  comprehensive  representation  of  the 
physical  relations  not  only  in  stationary  but  also  in  acceler¬ 
ated  flight  in  the  moving  atmosphere. 


8143 

Experimental  and  Analytical  Traneonic  Flutter 
Characteristics  of  a  Geved-Elevator  Configuration 

C.L.  Ruhlin,  R.V.  Dog^jett,  Jr.,  and  R.A.  Gregory 
NASA  Langley  Res.  Ctr.,  Hampton,  VA,  Rept.  No. 
NASA-TP-1666,  L-1364,4, 30  pp  (June  1980) 
N80-25321 

Key  Words:  Aircraft,  Flutter 

Flutter  calculations  ware  made  for  a  geared  elevator  con¬ 
figuration  by  using  two  analytical  methods  based  on  subsonic 
lifting  surface  theory.  Both  methods  analyzed  the  stabilizer 
and  (levator  at  a  single,  deforming  surface,  but  one  method 
also  allowad  ths  slevstor  to  be  analyzed  as  hinged  from  tha 
stabilizer. 


8144 

Aircraft  Dynamic  Reaponae  to  Damaged  Runways 

AGARD,  Neuilly-sur-Seine,  France,  Rept.  No.  A- 
GARD-R-685, 39  pp  (Mar  1980) 

AD-A085  466/1 

Kay  Words:  Aircraft,  Interaction:  wheel -pavement 

A  study  of  ths  potential  problems  ol  aircraft  dynamic  re¬ 
sponse  to  damaged  and  repaired  runways  is  presented. 


8145 

NASA-FAA  General  Aviation  CraA  Dynamics  Pro¬ 
gram  -  A  Status  Report 

R.G.  Thomson  and  R.C.  Goetz 
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NASA  Langley  Res.  Ctr.,  Hampton,  VA,  J.  Aircraft, 
Y?  (8),  pp  584-690  (Aug  1980)  15  figs,  16  refs 

Key  Words:  Crash  research  (aircraft).  Testing  techniques, 
Elastoplastic  properties,  Energy  absorption 

The  general  aviation  crash  dynamics  program  involves  three 
basic  areas  of  research:  controlled  full-scale  crash  testing, 
nonlinear  structural  analyses  to  predict  large  deflection 
elastoplastic  response,  end  load  attenuating  concepts  for  use 
in  improved  seat  and  subfloor  structure.  Both  analytical  and 
experimental  methods  are  used  to  develop  expertise  in  these 
areas.  Analyses  include  simplified  procedures  for  estimating 
energy  dissipating  capabilities  and  complex  computerized 
procedures  for  predicting  eirframe  response. 


81-46 

Grub  Simulation  of  Cotnpoate  and  Aluminum  Heli¬ 
copter  Fuselages  Using  a  Finite  Element  Program 

R.  Winter,  A.B.  Pifko,  and  J.D.  Cronkhite 
Grumman  Aerospace  Corp.,  Bethpage,  NY,  J.  Air- 
craft,J_7  (8),  pp  591-697  (Aug  1980)  12  figs,  2  ta¬ 
bles,  5  refs 

Key  Words:  Crash  research  (aircraft),  Helicopters,  Computer 
programs.  Finite  element  technique 

A  mathematical  investigation  of  the  crash  impact  responses 
of  an  all-composite  helicopter  cockpit  section  incorporating 
an  energy  absorbing  concept  and  one  of  conventional  alumi¬ 
num  construction,  using  the  Grumman  DYCAST  finite  ele¬ 
ment  nonlinear  structural  dynamics  computer  program  is  de¬ 
scribed. 


8147 

Aircraft  Craah  worth  in  eaa  Studies:  Findings  in  Acci¬ 
dents  Involving  an  Aerial  Application  Aircraft 

W.R.  Kirkham,  J.M.  Simpson,  T.F.  Wallace,  and  P.M. 
Grape 

Office  of  Aviation  Medicine,  Federal  Aviation  Admn., 
Washington,  D.C.,  Rept.  No.  FAA-AM-80-3,  44  pp 
(Apr  1980) 

AD  A084  619/6 

Key  Words:  Aircraft,  Crashworthiness 

Aircraft  crashworthiness  features  ere  presented  in  terms  of 
packaging  principles.  Eighteen  accidents  involving  an  aerial 
application  aircraft  are  presented  in  regard  to  craah  worthiness 


findings,  crashworthiness  being  the  protection  afforded  by 
the  aircraft  against  injury  to  the  pilots  from  impact  forces. 


MISSILES  AND  SPACECRAFT 

(Also  see  No.  210) 


8148 

Spacecraft  Loads  Methodology  -  Transient  vs.  Shock 
Spectra  Method 

J.C.  Chen,  J.A.  Garba,  and  M.R.  Trubert 
Jet  Propulsion  Lab.,  California  Inst,  of  Tech.,  Pasa¬ 
dena,  CA,  Emerging  Technologies  in  Aerospace  Struc¬ 
tures,  Design,  Structural  Dynamics  and  Materials. 
Aerospace  Conf.,  Aug  13-15,  1980,  San  Francisco, 
CA,  J.R.  Vinson,  ed.  ASME:  1980,  pp  225-243,  5 
figs,  7  tables,  15  refs 

Key  Words:  Spacecraft,  Launchers,  Shock  response  spectra 

The  methodology  for  the  establishment  of  spacecraft  loads  is 
strongly  influenced  by  project  constraints  which  include  the 
cost,  schedule  end  allowable  weight.  The  most  rigorous  ap¬ 
proach  is  the  transient  loads  analysis  which  requires  e  com¬ 
posite  mathematical  model  of  the  spacecraft  and  launch 
vahicla.  To  reduce  complexity  and  cost  a  shock  spectra 
method  has  been  used  to  design  spacecraft  structures.  These 
two  methods  are  evaluated  by  comparing  the  loads  for 
several  spacecrafts.  Flight  measured  loads  are  alro  usad  in 
the  evaluation. 


BIOLOGICAL  SYSTEMS 


HUMAN 

(Also  see  Nos.  150.  155) 


8149 

Aircraft  Noiae  Annoyance  Contours:  importance  of 
Overflight  Frequency  and  Noiae  Level 

R.  Rylander,  M.  Bjorkman,  U.  Ahrlin,  S.  Sorensen, 
and  K.  Berglund 
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Dept,  of  Environmental  Hygiene,  Univ.  of  Gothen¬ 
burg,  Gothenburg,  Sweden,  J.  Sound  Vib.,  69  (4), 
pp  583-695  (Apr  22,  1980)  4  figs,  1  table,  24  refs 

Key  Words:  Human  response,  Noils  tolerance,  Aircraft  noiie 

Social  turvey  itudiet  were  made  to  assess  the  pretence  of 
general  aircraft  noise  annoyance  and  activity  disturbance! . 
Tbs  noise  exposure  was  expressed  as  the  number  of  over¬ 
flights/24  hours  and  the  dB(A)  level  from  the  noisiest  aircraft 
type. 


81-50 

Assessment  of  Noise  Annoyance:  The  Introduction  of 
a  Threshold  Level  in  L^q  Calculations 

T.  Gjestland  and  G.  Oftedal 

Acoustics  Lab.,  ELAB  The  Univ.  of  Trondheim,  Nor¬ 
way,  J.  Sound  Vib.,  69  (4),  pp  603-610  (Apr  22, 
1980)  7  figs,  1  table, 8  refs 

Key  Words:  Noise  tolerance.  Human  response,  Equivalent 
sound  levels 

A  modification  of  is  suggested  baaed  on  the  simple  fact 
that  noisa  below  a  certain  threshold  may  not  be  heard,  and 
consequently  cannot  contribute  to  the  annoyance.  Results 
from  laboratory  experiments  show  a  reasonably  good  cor¬ 
relation  with  subjective  evaluation. 


81-51 

Community  Response  to  Noise  from  a  General  Avi¬ 
ation  Airport 

S.E.  Birnie,  F.L.  Hall, and  S.M.  Taylor 
Dept,  of  Geography,  McMaster  Univ.,  1280  Main  St. 
West,  Hamilton,  Ontario  L8S  4K1,  Canada,  Noise 
Control  Engr.,  ^5  (1),  pp  37  45  (July/Aug  1980)  6 
figs,  10  tables,  6  refs 

Kay  Words:  Aircraft  noisa.  Human  response 

Response  to  aircraft  noisa  around  a  small  general  aviation 
airport  it  investigated.  The  affect  of  non -noise  factors  on  the 
response  to  noise  is  explored;  annoyance,  sleep  and  speech 
interference,  tension,  and  complaints  are  alto  examined  to 
determine  how  each  response  is  related  to  noise  level. 


81-52 

Laboratory  Annoyance  and  Different  Traffic  Noise 
Sources 

E.  Ohrstrom,  M.  Fjorkman.and  R.  Rylander 
Dept,  of  Environmental  Hygiene,  Univ.  of  Gothen¬ 
burg,  Gothenburg,  Sweden,  J.  Sound  Vib.,_70  (3), 
pp  333-341  (June  8,  1980)  2  figs,  5  tables,  15  refs 

Key  Words:  Traffic  noise.  Human  response 

The  acute  annoyance  reaction  to  different  noise  sources  - 
lorries,  aircraft,  mopeds  and  trains  -  was  investigated  in  a 
laboratory  experiment.  Students  were  exposed  to  different 
noise  climates  for  25  minutes,  and  their  reactions  were  subse¬ 
quently  assessed  by  using  a  questionnaire.  General  sensitivity 
to  noise  was  also  evaluated. 


81-53 

Predicting  the  Effects  of  Vertical  Vibration  Fre¬ 
quency,  Combinations  of  Frequencies  and  Viewing 
Distance  on  the  Reading  of  Numeric  Displays 

C.H.  Lewis  and  M.J.  Griffin 

Inst,  of  Sound  and  Vib.  Res.,  Univ.  of  Southampton, 
Southampton  S09  5NH,  UK,  J.  Sound  Vib.,  70  (3), 
pp  355-377  (June  8,  1980)  8  figs,  1 1  tables,  16  refs 

Key  Words:  Vibration  affacts.  Vibration  frequencies.  Human 
response.  Visual  performance 

A  series  of  experiments  to  determine  ti  e  effects  of  vibration 
frequency,  viewing  distance  and  multiple  frequency  motions 
on  the  reading  of  numeric  characters  is  described.  Contours 
of  vertical  whole-body  vibration  levels  resulting  in  equal 
degradation  of  the  reading  task  were  determined  over  the  fre¬ 
quency  range  2-8  Hz  to  63  Hz. 


MECHANICAL  COMPONENTS 


ABSORBERS  AND  ISOLATORS 

(Also  see  Nos.  26,  146,  182,213,  214) 


81-54 

Auxiliary  Maas  Throw  in  a  Tuned  and  Damped  Vi- 
b ration  Absorber 

A.G.  Thompson 
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Dept,  of  Mech.  Engrg.,  The  Univ.  of  Adelaide,  Ade¬ 
laide,  South  Australia  5001,  J.  Sound  Vib.,  70  (4),  pp 
481486  (June  22, 1980)  4  figs,  3  refs 

Key  Words:  Dynamic  vibration  absorption  (equipment) 

Dynamic  vibration  absorbers  should  be  tuned  and  optimally 
damped  to  control  the  amplitudes  of  vibration  of  the  primary 
mast  over  the  whole  range  of  exciting  frequencies.  The 
lighter  the  auxiliary  mass  the  greater  it  the  amplitude  of  its 
excursions  relative  to  the  primary  mats.  In  the  cate  of  a 
tuned  system  the  maximum  steady  state  throw  of  the  auxil¬ 
iary  mats  can  be  easily  calculated  from  the  formulas  given. 
These  are  derived  by  use  of  a  frequency  locus  technique. 


81-55 

Systems  for  Noise  and  Vibration  Control 

W.E.  Purcell 

S/V,  Sound  Vib.,  14_  (6),  pp  10-36  (Aug  1980)  55 
figs 

Key  Words:  Noise  reduction.  Vibration  control.  Acoustic 
absorbers.  Noise  barriers.  Silencers 

A  comprehensive  mini-handbook  for  the  selection  and  ap¬ 
plication  of  commonly  available  noise  and  vibration  control 
systems  it  compiled.  Basic  information  is  provided  on  the 
characteristics  of  sound  absorptive  systems,  sound  barrier 
systems,  tilencart,  and  vibration/thock  control  systems. 


81-56 

Ring-Loaded  Flexural  Disc  Spring 

T.D.  Sullivan 

Dept,  of  the  Navy,  Washington,  D.C.,  U.S.  PATENT- 
4  196  895,5  pp  (Apr  1980) 

Kay  Words:  Vibration  isolators.  Disk  springs,  Sound  trans¬ 
ducers,  Underwater  structures 

A  ring-loaded  flexural  disc  spring  acts  at  an  isolation  mount 
in  a  thin  cylindrical  space  in  the  tail  of  a  longitudinal  vibrator 
type  of  underwater  sound  transducer.  The  ring-loaded  spring 
comprises  a  thin  disc  having  a  raised  bearing  surface  at  a 
specified  distance  from  the  perimeter  on  one  side  of  the 
disc  and  a  raised  bearing  surface  at  the  perimeter  on  the  other 
tide  of  the  disc.  The  spring  flexes  into  e concave  shape  when 
a  load  is  applied.  The  operation  of  the  disc  it  linear  over  the 
entire  specified  load  range. 


81-57 

Scraper  Suspension  Acts  like  a  Variable-Rate  Spring 

J.A.  Bednar 

Engrg.  &  Res.  Dept.,  Terex  Div.,  General  Motors 
Corp.,  Hudson,  OH,  Hydraulics  &  Pneumatics,  33 
(8),  pp  59-62  (Aug  1980)  5  figs 

Key  Words:  Suspension  syttems  (vehicles).  Construction 
equipment 

A  new  hydrodynamic  suspension  on  the  front  axle  of  the 
TS-24B  Roadrunner  scraper  it  described  which  enables  the 
front  axle  to  absorb  road  shock,  reduce  scraper  lope  or  bob¬ 
bing,  and,  consequently,  reduce  cycle  time  on  many  jobs. 
The  suspension  also  reduces  shock  transmitted  to  the  frame 
by  absorbing  shock  forces  before  they  reach  the  frame,  thus 
improving  the  structural  reliability  of  the  scraper. 


81-58 

Viscoelastic  Modeling  of  Rubber  Type  Tonional 
Elements  under  Creep  and  Impulsive  Loading  Con¬ 
ditions 

l.-F.  Lin  and  A.  Seireg 

Mechanical  Engrg.  Dept.,  Univ.  of  Wisconsin-Madison, 
Madison,  Wl,  Reliability,  Stress  Analysis  and  Failure 
Pr  evention  Methods  in  Mechanical  Design,  Inti.  Conf„ 
Aug  18-21 , 1980,  San  Francisco,  CA,  W.D.  Milestone, 
ed„  ASME:  1980,  pp  305-311,  13  figs,  3  tables,  15 
refs 

Key  Words:  Elastomers,  Viscoelastic  properties.  Impact  re¬ 
sponse  (mechanical) 

Modeling  viscoelastic  behavior  of  rubber  or  polymer  type 
cylindrical  torsional  elements  under  sustained  uniform  loads 
as  well  as  impulsive  load  conditions  is  studied.  Series  of  ex¬ 
periments  run  at  different  temperatures  are  utilised  in 
developing  the  models. 


81-59 

First  Order  Dynamic  Response  of  Freight  Car  to 
Track  Irregularities 

S.G.  Guins 

Transportation  Consultant  Pueblo  West,  CO  81007, 
J.  Engr.  Indus.,  Trans.  ASME,  102  (3),  pp  258-262 
(Aug  1980)  15  figs, 4  refs 

Key  Wcids:  Railroad  cars.  Freight  can,  Suspension  systems 
(vehicles).  Track  roughness 
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A  review  of  simple  dynamic  response  of  the  freight  car  sus¬ 
pension  to  track  irregularities,  the  resultant  effect  on  lading 
and  energy  feedback  to  the  track  structure,  is  presented. 


81-60 

A  Trilinear  Baae-Iaolator  Concept  for  Nuclear  Power 
Plant* 

P.  Varpasuo,  K  Raty ,  and  J.  Kenttala 
Imatran  Voima  Oy,  Civil  Engrg.  Dept.,  SF-00101  Hel¬ 
sinki,  10,  Finland,  Nucl.  Engr.  Des.,  58  (3),  pp  437- 
448  (June  1980)  9  figs,  8  refs 

Key  Words:  Seismic  isolation,  Nude  r  power  plants 

A  friction  limited  base-isolation  concept  for  moderate  seis¬ 
micity  areas  is  presented.  The  idea  of  the  concept  is  to  com¬ 
bine  frictional  damping  with  base -isolation.  The  aim  of  the 
design  effort  is  to  develop  a  system  whose  stiffness  and 
damping  characteristics  are  selected  to  optimize  the  opera¬ 
tional  properties  of  the  isolator  device  for  the  given  site  con¬ 
ditions,  so  that  most  favorable  combination  of  acceleration 
and  displacement  responses  of  the  system  is  achieved. 


SPRINGS 


81-61 

Measurement  and  Representation  of  the  Mechanical 
Properties  of  Track  Leaf  Spring* 

P.S.  Francher,  R.D.  Ervin,  C.C.  MacAdam,  and  C.B. 
Winkler 

Highway  Safety  Res.  Inst.,  The  Univ.  of  Michigan, 
SAE  Paper  No.  800905, 16  pp,  14  figs,  1  table,  3  refs 

Kay  Words:  Suspension  systems  (vehicles).  Leaf  wrings, 
Trucks 

Tha  forca-varsus-daflaction  properties  of  truck  leaf  springs 
are  studied  with  respect  to  the  influences  of  motion  ampli¬ 
tude  and  frequency  (0  to  15  Hz)  upon  hysteratic  damping 
and  effective  spring  rate.  Measurements  showing  the  influ¬ 
ence  of  the  amplitude  of  stroking  are  analyzed  for  five  repre¬ 
sentative  examples  of  currently  employed  leaf  springs.  A 
mathematical  method  for  representing  the  force -vertus-de- 
flection  characteristics  of  leaf  springs  is  presented  in  a  form 
suitable  for  use  in  digital  simulations  of  vehicle  dynamics. 


81-62 

Charts  Simplify  To  neon  Spring  Design 

Design  Engineering,  pp  61-64  (Sept  1980)  5  figs 

Key  Words:  Springs,  Torsion  bars.  Design  techniques 

A  series  of  charts  for  stress  range  and  spring  index  range  are 
summarized.  They  were  developed  as  aids  in  the  design  of 
torsional  springs.  The  charts  show  how  the  spring  factors 
affect  each  other  with  each  change,  and  how  to  optimize 
final  decisions. 


TIRES  AND  WHEELS 


81-63 

Calculation  of  Natural  Frequencies  and  Modes  of 
Tires  in  Road  Contact  by  Utilizing  Eigenvalues  of 
the  Axisyirunetric  Non-Contacting  Tire 

W.  Soedel  and  M.G.  Prasad 

Ray  W.  Herrick  Labs.,  School  of  Mech.  Engrg.,  Pur¬ 
due  Univ.,  West  Lafayette,  IN  47907,  J.  Sound  Vib., 
70  (4),  pp  573-584  (June  22,  1980)  7  figs,  5  tables, 
1 5  refs 

Key  Words:  Tires,  Natural  frequencies.  Mode  shapes 

Given  the  experimental  or  theoretical  natural  frequencies  and 
modes  of  a  tire  mounted  and  inflated,  but  not  in  ground  con¬ 
tact,  an  analytical  method  it  presented  that  allows  ona  to 
obtain  the  natural  frequencies  and  modes  when  this  tire  it  in 
ground  contact.  This  it  of  practical  advantage  since  measure¬ 
ments  or  calculations  of  the  tree  ax'tymmetric  tire  are  con¬ 
siderably  simpler  than  directly  maaturing  or  analyzing  tha 
non-axisymmetric  cate  of  ground  contact. 


81-64 

Dynamic  Behavior  and  Reaidual  Streaaea  in  Railroad 
Wheel* 

G.F.  Carpenter,  J.M.  Wandrisco, and  D.E.  Sonon 
Res.  Lab.,  U.S.  Steel  Corp.,  Monroeville,  PA,  Rept. 
No.  FRA/ORD-78/54,85  pp  (Apr  1980) 
PB80-194897 

Key  Words:  Wheels,  Railroad  cars.  Freight  cars.  Fatigue  life 

A  study  of  t  e  dynamic  behavior  and  residual  stresses  in 
ttraight-plete  vnd  curved-plate  33-inch-diameter  one-wear 
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freight-car  wheels  is  conducted.  The  data  developed  in  this 
study,  in  conjunction  with  additional  data  to  be  developed 
in  the  overall  program,  can  be  used  to  verify  finite-element 
computer  programs  and  to  conduct  detailed  analyses  of  the 
resistance  of  various  wheels  to  fatigue  failure. 


81-65 

Improved  Wheel  Tread  Profile*  for  Heavy  Freight 
Vehicle* 

P.P.  Marcotte,  K.J.R.  Mathewson,  W.N.  Caldwell 
Canadian  National  Railways,  CN  Rail  Res.  Ctr.,  Mon¬ 
treal,  Quebec,  Canada,  J.  Engr.  Indus.,  Trans.  ASME, 
102  (3),  pp  263-271  (Aug  1980)  12  figs,  1  table, 
18  refs 

Key  Words:  Wheels,  Railroad  cars.  Freight  cars.  Interaction: 
rail-wheel 

Recent  theoretical  and  experimental  work  carried  out  in  an 
effort  to  improve  the  performance  of  conventional  100-ton 
freight  car  trucks  through  the  use  of  nonstandard  wheel 
tread  profiles  is  described.  The  steady  state  curving  behavior 
of  a  conventional  three-piece  frame  truck  it  studied  using  a 
nonlinear  computer  simulation  to  identify  the  effects  of 
wheel  conicity  and  track  curvature  on  wheel-rail  forces  and 
on  wear  parameters. 


BLADES 

(Also  see  Nos.  91,  189,212) 


81-66 

Interferometric  ally  Measured  Aerodynamic  Force*  on 
a  Vibrating  Turbine  Blade  Group 

Z.  Kovats 

Mechanics  Dept.,  Westinghouse  Electric  Corp.,  Res. 
and  Dev.  Ctr.,  Pittsburgh,  PA  15235,  J.  Lubric. 
Tech.,  Trans.  ASME,  102  (3),  pp  638-645  (July 
1980)  16  figs,  1  ref 

Key  Words:  Blades,  Turbina  blades.  Aerodynamic  loads. 
Flutter,  Interferometric  techniques 

The  instantaneous  aerodynamic  force  and  force  center  during 
a  vibration  cycle  were  determined  from  intarferometrically 
measured  pressure  distributions  around  the  leading  blade  of 
*  low  pressure  turbine  blade  group  vibrating  in  the  tangential, 
axial  or  twist  modes.  The  energy  exchange  per  vibration  cycle 
between  the  air  flow  end  the  leading  blade  of  a  group,  and 
the  lift  and  drag  dynamic  loops  were  determined  for  each  of 
the  three  vibration  modes. 


81-67 

Thermal  Stress  and  Gas  Bending  Effects  on  Vibration 
of  Compressor  Rotor  Stages 

L.  Chen  and  J.  Dugundji 

Massachusetts  Inst,  of  Tech.,  Cambridge,  MA,  J.  Air¬ 
craft,  17  (8),  pp  576-583  (Aug  1980)  9  figs,  3  tables, 
9  refs 

Key  Words:  Rotating  structures.  Blades,  Compressor  blades. 
Thermal  excitation 

The  effects  of  transient  thermal  stresses  and  steady-state 
gas  bending  loads  on  the  vibration  of  a  rotating,  pratwisted 
compressor  blade  and  the  effect  of  thermal  stresses  on  the 
vibration  of  a  rotating  compressor  ditk  were  studied. 


81-68 

Linear-Nonlinear  Interface  for  Finite  Element  Tran¬ 
sient  Impact  Damage  Analysis 

K.W.  Brown 

Ph.D.  Thesis,  Rensselaer  Polytechnic  Inst.,  105  pp 
(1980) 

UM  8020397 

Key  Words:  Fan  blades.  Impact  response  (mechanical).  Finite 
element  technique 

A  nonlinear  transient  finite  element  structural  model  is  inter¬ 
faced  with  a  linear  finite  element  representation.  The  new 
analysis  technique,  which  allows  local  nonlinear  modeling  of 
■  predominantly  linear  structural  response,  is  shown  to  be 
particularly  applicable  to  impact  damage  analysis  of  jet 
engine  fan  blades,  due  to  the  relatively  local  nature  of  blade 
nonlinear  response  to  impact  events,  coupled  with  the  large 
area  where  linear  theory  is  sufficient  for  blade  impact  re¬ 
sponse  definition. 


BEARINGS 

(Also  see  Nos.  176, 204,  209) 


81-69 

Stability  and  Tranaient  Characteristics  of  Four  Multi¬ 
lobe  Journal  Bearing  Configuration* 

D.F.  Li,  K.C.  Choy,  and  P.E.  Allaire 
Dept,  of  Mech.  and  Aerospace  Engrg..  School  of 
Engrg.  and  Applied  Science,  Univ.  of  Virginia,  Char¬ 
lottesville,  VA  22901 ,  J.  Lubric.  Tech.,  Trans.  ASME , 
102  (3),  pp  291-299  (July  1980)  6  figs,  25  refs 


Key  Worrit:  Bearings,  Journal  bearing!.  Rigid  rotort,  Roton 
(machine  elements).  Fast  Fourier  transform 

The  linearized  stability  threshold  of  four  multilobe  journal 
bearings  -  elliptical,  offset  elliptical,  three  lobe,  and  four 
lobe  -  it  analyzed.  A  nonlinear  transient  analysis  of  a  rigid 
rotor  in  each  of  these  bearings  is  carried  out  above  and  below 
the  threshold  speed.  Shaft  orbits  and  bearing  forces  are  cal¬ 
culated.  A  numerical  fast  Fourier  transform  analysis  it  used 
to  obtain  ,.ie  frequency  content  of  the  nonlinear  orbit. 


81-70 

Hydrodynamic  Stiffness  and  Damping  of  Ship's 
Thrust  Bearings  (Unterauchungen  uber  die  hydro- 
dynamiache  Steifigkeit  und  Dampfung  von  Schiffs- 
drudd  agent) 

H.  Schwanecke 

VDI-2,  J22  (14),  pp  605-611  (July  1980)  12  tigs, 
5  refs 

(In  German) 

Key  Words:  Bearings,  Thrust  bearings.  Lubrication,  Dynamic 
stiffness,  Vibration  damping.  Ships 

During  a  trial  run  of  a  container  ship  the  longitudinal  vibra¬ 
tions  of  the  transmission  shaft  of  its  26 000  kW  drive  system 
were  measured.  A  mathematical  model  of  the  system  was 
used  for  the  investigation  of  the  thrust  bearings  and  com¬ 
pared  with  the  experimental  r  isults.  It  was  shown  that  in  the 
range  of  mechanical  resonances  the  response  of  the  oil  film 
in  the  thrust  bearings  it  strongly  nonlinear,  which  results  in 
a  considerable  reduction  of  hydrodynamic  stiffness  and 
damping.  It  was  also  found,  that  even  outside  the  resonance 
range,  the  dynamic  load  capacities  of  thrust  bearings  assume 
proportionally  small  values,  which  decrease  further  with  in¬ 
creasing  load  frequencies. 


81-71 

A  Finite  Length  Bearing  Correction  Factor  for  Short 
Bearing  Theory 

L.E.  Barrett,  P.E.  Allaire,  and  E.J.  Gunter 
Dept,  of  Mech.  and  Aerospace  Engrg.,  School  of 
Engrg.  and  Applied  Science,  Univ.  of  Virginia,  Char¬ 
lottesville,  VA  22901 ,  J.  Lubric.  Tech.,  Trans.  ASME , 
102  (3),  pp  283-290  (July  1980)  8  figs,  1  table,  15 
refs 

Key  Words:  Bearings,  Hydrodynamic  excitation,  Squeeze 
film  dampers 


A  rapid  method  for  calculating  the  general  nonlinear  response 
of  finite-length  plain  journal  and  squeeze  film  damper  bear¬ 
ings  is  presented.  The  method  incorporates  a  finite-length 
correction  factor  which  modifies  the  nonlinear  forces  ob¬ 
tained  from  short  bearing  theory. 


81-72 

Journal  Bearing  Derign  for  High  Speed  Tuifaoma- 
chinery 

P.E.  Allaire  and  R.D.  Flack 

Dept,  of  Mech.  and  Aerospace  Engrg.,  Univ.  of  Vir¬ 
ginia,  Charlottesville,  VA,  Bearing  Design  -  Historical 
Aspects,  Present  Technology  and  Future  Problems. 
Inti.  Conf.,  Aug  18-21,  1980,  San  Francisco,  CA, 
WJ.  Anderson,  ed.  ASME:  1980,  pp  111-159,  30 
figs,  9  tables,  13  refs 

Key  Words:  Bearings,  Journal  bearings.  Turbomachinery, 
Design  techniques 

A  wide  variety  of  bearings  have  been  developed  to  combat 
tome  of  the  different  types  of  vibration  problems.  The  geom¬ 
etry,  theoretical,  and  experimental  results  which  have  been 
obtained  for  a  number  of  bearing  types  are  disa  sted.  A  bear¬ 
ing  summary  chart  indicating  tome  of  the  advar  .ages  and  dis¬ 
advantages  of  these  bearing  types  as  well  at  others  is  in¬ 
cluded. 


81-73 

Analyaa  of  Dynamically  Loaded  Floating-Ring  Bear¬ 
ings  for  Automotive  Applications 

S.M.  Rohde  and  H.A.  Ezzat 

Mech.  Res.  Dept.,  General  Motors  Res.  Labs.,  Warren, 
Ml  48090,  J.  Lubric.  Tech.,  Trans.  ASME,  J02  (3), 
pp  271-277  (July  1980)  5  figs,  9  refs 

Key  Words:  Bearings,  Journal  bearings.  Floating  ring  journal 
bearings.  Motor  vehicle  engines 

The  frictional  performance  of  dynamically  loaded  floating- 
nng  journal  bearings  it  studied  and  their  feasibility  for  auto¬ 
motive  applications  is  investigated.  The  potential  contribu¬ 
tion  of  the  floating-ring  design  concept  to  reduced  engine 
friction  it  assessed,  and  its  compliance  with  currant  bearing 
durability  criteria  it  evaluated. 


59 


81-74 

Behavior  of  Finite  Journal  Bearings  under  Dynamic 
Loading  Conditions 

G.S.A.  Shawki,  M.O.A.  Mokhtar,and  Z.S.  Safar 
Mechani'al  Design  Dept.,  Cairo  Univ.,  Cairo,  Egypt, 
J.  Lubric.  "ech.,  Trans.  ASME.  102  (3),  pp  333-340 
(July  1980)  1 2  figs,  42  refs 

Kay  Words:  Bearings,  Journal  bearings.  Computer  programs 

Performance  characteristics  for  a  complete  journal  bearing 
of  finite  axial  length  are  obtained  analytically  using  a  new  set 
of  boundary  conditions.  The  generalized  Reynolds  equation 
is  transformed  into  three  ordinary  differential  aquations,  two 
of  which  being  readily  integrable  while  the  third  it  solved  by 
variational  methods.  By  the  aid  of  a  specially  devised  com¬ 
puter  program,  the  validity  of  the  analysis  hat  been  assured 
when  applied  to  prescribed  journal  loci  including  stationary, 
circular,  elliptical,  and  linear  harmonic  journal  oscillation. 


81-75 

An  Improved  Short  Bearing  Analysis  for  the  Sub- 
metged  Operation  of  Plain  Journal  Bearings  and 
Squeeae-Film  Dampen 

C.H.T.  Pan 

Shaker  Res.  Corp.,  Ballston  Lake,  NY  12019,  J. 
Lubric.  Tech.,  Trans.  ASME,  102  (3),  pp  320-332 
(July  1980)  16  f.ys,  16  refs 

Key  Words:  Bearings,  Journal  bearings.  Vibration  damping. 
Squeeze-film  dampers 

By  allowing  the  film  pressure  to  assume  tome  subambient 
value  and  by  allowing  natural  boundaries  of  the  film  to  form 
in  the  unloaded  region,  the  short-bearing  theory  of  Ocvirk 
and  Dubois  it  extanded  to  include  a  detailed  description  of 
the  cavitation  zona.  Two  alternative  cavitation  configurations 
art  shown  to  be  possible,  rendering  different  eccentricity  end 
attitude  angle  for  the  tame  load  and  minimum  film  pretajrt. 


81-76 

Transient  Unbalance  Response  of  Four  MultMobe 
Journal  Bearings 

P.E.  Allaire,  D.F.  Li, and  K.C.  Choy 
Dept,  of  Mech.  and  Aerospace  Engrg.,  Univ.  of  Vir¬ 
ginia,  Charlottesville,  VA  22901,  J.  Lubric.  Tech., 
Trans.  ASME,  102  (3),  pp  300-307  (July  1980)  8 
figs,  19  refs 


Key  Words:  Bearings,  Journal  bearings.  Unbalanced  mats 
response 

The  transient  response  of  four  multilobe  journal  bearings 
(elliptical,  offset,  three-lobe,  and  four-lobe)  subject  to  un 
balance  both  below  and  above  the  linearized  stability  thresh¬ 
olds  for  the  bearings  is  analyzed.  Transient  orbits,  bearing 
forces,  and  a  numerical  fast  Fourier  transfonn  analysis  of 
the  orbits  are  presented. 


81-77 

Spherical  Bearings:  Static  and  Dy  namic  Analysis  via 
the  Finite  Element  Method 

P.K.  Goenka  and  J.F.  Booker 
School  of  Mechanical  and  Aerospace  Engrg.,  Cornell 
Univ.,  Ithaca,  NY  14853,  J.  Lubric.  Tech.,  Trans. 
ASME,  102  (3),  pp  308-319  (July  1980)  15  figs,  4 
tables,  14  refs 

Key  Words:  Bearings,  Spherical  bearings.  Finite  element  tech¬ 
nique 

The  finite  element  method  presented  here  can  be  used  to 
analyze  virtually  any  spherical  bearing  having  an  incompres¬ 
sible  lubricant  between  surfaces  which  are  smooth,  rigid,  and 
impermeable.  The  method  can  be  easily  extended  to  account 
for  permeable  surfaces  and  lubricants  with  variabla  viscosity 
and  density. 


81-78 

Dynamic  Characteristics  of  Aerostatic  Thrust  Bear¬ 
ings  with  Porous  Inserts 

B.C.  Majumdar 

Indian  Inst,  of  Tech.,  Kharar.pur,  India,  J.  Mech. 
Engr.  Sci.,  _22  (2),  pp  55-58  (Apr  1980)  5  figs,  2 
tables,  5  refs 

Key  Words:  Bearings,  Thrust  bearings.  Rigid  inclusion -con¬ 
taining  media,  Discontinuity-con  sining  media.  Perturbation 
theory 

A  first-order  perturbation  method  is  adopted  to  find  the 
dynamic  behavior  of  sn  aerostatic  circular  thrust  bearing 
having  a  central  porous  insert  is  a  restrictor.  The  linearized 
gas  film  stiffness  and  damping  sre  derived  and  used  to  study 
their  behavior  with  other  design  variables. 
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81-79 

Fluid -Film  Bearing  Response  to  Dynamic  Loading 

W.  Shapiro 

Mechanical  Technology  Inc.,  Latham,  NV,  Bearing 
Design  -  Historical  Aspects,  Present  Technology  and 
Future  Problems.  Inti.  Conf.,  Aug  18-21,  1980,  San 
Francisco,  CA,  W.J.  Anderson,  ed.  ASME:  1980,  pp 
187-212, 16  figs,  15  refs 

Key  Wordt:  Bearings,  Fluid-film  bearings.  Dynamic  response 

Fluid-film  bearings  are  often  subjected  to  dynamic  loads  of 
sufficient  magnitude  to  cause  large  variations  in  film  thick¬ 
ness.  Analysis  of  bearing  performance  under  these  conditions 
requires  a  nonlinear,  forward  integration  in  time  approach 
which  traces  a  time  history  of  the  motions  of  the  bearing 
system  under  the  subjected  loading.  This  paper  discusses 
numerical  techniques,  presents  several  examples,  and  makes 
suggestions  for  future  de<  jiopment. 


81-80 

Computerized  Analysis  and  Deagn  Methodology  for 
Rolling  Element  Bearing  Load  Support  Sy  items 

J.  Pirvics 

SKF  Industries,  Inc.,  King  of  Prussia,  PA,  Bearing 
Design  -  Historical  Aspects,  Present  Technology 
and  Future  Problems.  Inti.  Conf.,  Aug  18-21,  1980, 
San  Francisco,  CA.W.J.  Anderson,  ed.,  ASME:  1980, 
pp  47-85, 10  figs,  49  refs 

Key  Words:  Bearings,  Antifriction  bearings.  Computer-sided 
techniques.  Design  techniques 

The  evolution  of  computerized  rolling  element  bearing  analy¬ 
sis  is  reviewed.  Load  support  system  software  structure  it 
discussed  in  detail. 


FASTENERS 

(See  No.  184) 


VALVES 


si-ai 

Dynamic  Effects  on  Structures  and  Equipment  Due 
to  Safety  Relief  Valve  Discharge  Loads 

C.M.  Jan 

Gibbs  and  Hill,  Inc.,  New  York,  NY  10001,  Nucl. 


Engr.  Des.,  59  (1),  pp  171-183  (July  1980)  14  figs, 
1  table,  5  refs 

Key  Words:  Valves,  Nuclear  reactors.  Boiling  water  reactors. 
Containment  structures.  Steel,  Dynamic  structural  analysis 

Analytical  models,  procedure,  and  results  of  a  sensitivity 
study  performed  to  investigate  how  the  Safety  Relief  Valves 
(SRV)  response  of  the  steel  containment  of  a  Boiling  Water 
Reactor  (BWR)  Mark  III  plant  is  influenced  by  the  high 
frequency  energy  or  noise  associated  with  the  idealized  bub¬ 
ble  forcing  function  are  presented.  Various  possible  structural 
modifications  to  those  plants  already  designed  to  have  a 
steel  containment  are  also  presented  and  discussed  with 
regard  to  minimizing  the  dynamic  effects  of  SRV  discharge 
loads.  Special  attention  is  given  to  the  concept  of  filling 
concrete  in  the  annulus  between  the  steel  containment  and 
the  shield  building. 


81-82 

Acouatic  Source  Properties  of  Governor  Valves 

J.A.  Chadha,  D.E.  Hobson,  A.  Marshall,  and  D.H. 
Wilkinson 

Ontario  Hydro,  Toronto,  Canada,  Flow-Induced  Vi¬ 
bration  of  Power  Plant  Components.  The  Pressure 
Vessels  and  Piping  Conf.,  PVP  No.  41,  Aug  12-15, 
1980,  San  Francisco,  CA, M.K.  Au-Yang,ed.,  ASME: 
1980,  pp  125-138,  11  figs,  7  refs 

Key  Words:  Valves,  Noise  generation.  Noise  source  identifica¬ 
tion 

Experimental  and  theoretical  studies  performed  to  charac¬ 
terize  the  overall  acoustic  source  properties  of  governor 
valves  are  described.  The  test  rig,  the  associated  instrumenta¬ 
tion,  the  theoretical  model  for  the  passive  circuit  acoustics, 
and  the  statistical  analysis  model  for  the  determination  of 
the  acoustic  source  associated  with  the  governor  valve  model 
provide  satisfactory  results.  The  limitations  of  the  acoustic 
source  measurement  technique  and  areas  requiring  further 
development  are  identified. 


STRUCTURAL  COMPONENTS 


CABLES 


81-83 

Forced  Vibrations  of  Cable  Network* 

L.F.  Geschwindner,  Jr.  and  H.H.  West 


The  Pennsylvania  State  Univ.,  University  Park,  PA, 
ASCE  J.  Struc.  Div.,  106  (ST9),  pp  1885-1898  (Sept 
1980)  1 1  figs,  2  tables,  14  refs 

Kay  Words  Cables  (ropes).  Forced  vibration 

Forced  vibration  response  is  investigated  for  hyperbolic 
paraboloid  cable  networks  composed  of  a  linkage  of  straight 
members  connected  by  frictionless  pins  with  concentrated 
masses  lumped  at  the  connection  points.  The  dynamic  re¬ 
sponse  through  both  a  linear  and  a  nonlinear  formulation  is 
evaluated  and  the  responses  are  compared  and  conclusions 
drawn  regarding  the  extent  to  which  the  nonlinear  aspects  of 
the  structural  response  must  be  considered. 


81-84 

Natural  Vibrations  of  Suspended  Cables  with  Flexible 
Supports 

G.  Rega  and  A.  Luongo 

Istituto  di  Scienza  delle  Costruzioni,  Universita  dell' 
Aquila,  L'Aquila  67100,  Italy,  Computers  Struc., 
12  (1),pp  65-75  (July  1980)  10  figs,  1 1  refs 

Kay  Words:  Cablet  (ropes).  Suspended  structures.  Natural 
frequencies.  Finite  difference  theory 

A  finite  difference  algorithm  is  applied  to  the  study  of  in¬ 
plane  natural  vibrations  of  an  inextansible  cable  with  sym¬ 
metric  movable  supports.  Attention  it  given  mainly  to  the 
analysis  of  the  influence  of  support  flexibility  on  the  dynam¬ 
ic  phenomenon.  Several  parametric  studies  are  carried  out 
and  the  analogy  between  the  two  cabla  models  with  lumped 
or  distributed  flexibility  it  shown. 


81-85 

A  Random  Vibration  Model  for  Cable  Strumming 
Prediction 

M.  Kennedy  and  J.K.  Vandiver 

Dept,  of  Ocean  Engrg.,  Massachusetts  Inst,  of  Tech., 

Cambridge,  MA,  20  pp  (1979) 

AD-A083  774/0 

Kay  Words:  Cables  (ropes).  Vortex -induced  vibration 

A  random  vibration  predictive  model  for  cable  strumming 
response  to  ocean  currants  it  presented.  The  modal  it  justi¬ 
fied  on  the  basis  of  an  extensive  examination  of  four  dif¬ 
ferent  field  experiments,  conducted  for  the  purpose  of  study¬ 
ing  vortex  induced  cable  vibration. 


BARS  AND  RODS 


81-86 

Interfacial  Elastic  Parameters  in  Torsional  Vibrations 
of  a  Periodic  Structured  Cylindrical  Rod 

R.P.  Shaw  and  R.K.  Kaul 

Dept,  of  Engrg.  Science,  Aerospace  Engrg.  and  Nu¬ 
clear  Engrg.,  SUNY  at  Buffalo,  Buffalo,  NY  14214, 
Inti.  J.  Solids  Struc.,  _16  (9),  pp  777-783  (1980)  1 
fig,  3  refs 

Key  Words:  Rods,  Torsional  vibrations.  Elastic  properties 

A  method  is  developed  for  qualitatively  sketching  the  fre¬ 
quency  spectrum  of  torsional  waves  propagating  in  a  solid 
cylinder  with  periodic  structure.  This  method  introduces  an 
interfacial  elastic  parameter,  analogous  to  an  impedance, 
which  simplifies  the  problem  considerably. 


BEAMS 

(Also  see  No.  184) 


81-87 

The  Vibration  of  a  Generalized  Tuning  Folk 

M.  Brannigan 

National  Res.  Inst,  for  Mathematical  Sciences,  Coun¬ 
cil  for  Scientific  and  Industrial  Res.,  Pretoria  0001 , 
Rep.  of  South  Africa,  J.  Souna  Vib.,  69  (3),  pp  477- 
485  (Apr  8, 1980)  3  figs,  9  refs 

Key  Words:  Beams,  Curved  beams.  Natural  frequencies 

An  analysis  is  made  of  the  modes  of  vibration  of,  and  the 
forces  acting  on,  a  symmetric  thin-beam  structure  clamped 
at  a  point  on  the  line  ot  symmetry.  The  force  at  the  fixed 
po1" '  it  found  when  the  structure  is  vibrating  in  its  first 
mode  and  the  results  provide  guide-lines  for  minimizing  this 
force. 


81-88 

A  Discrete  Model  for  Dynamic  Analysis  of  Ideal 
Fibre-Reinforced  Rigid  Plastic  Beams 

F.  Laudiero 

Istituto  di  Scienza  delle  Costruzioni,  Facolta  di 
Ingegneria,  Bologna,  Italy,  Inti.  J.  Mech.  Sci.,22  (7), 
pp  447453  (1980)  6  figs,  1 1  refs 


62 


Key  Word*:  Beams,  Fiber  composite*.  Dynamic  plasticity. 
Dynamic  buckling 

A  numerical  procedure  is  developed  for  the  dynamic  plastic 
analysis  of  ideal  fibre-reinforced  beams  with  any  given  load 
and  boundary  condition.  The  numerical  results  are  in  good 
agreement  with  the  theoretical  predictions  for  those  cases 
whose  solutions  are  already  known. 


81-89 

Vibration  with  “Dynamic  Friction” 

G.S.  Whiston 

Central  electricity  Res.  Labs.,  Kelvin  Avenue,  Leath- 
erhead  KT22  7SE,  UK,  J.  Sound  Vib.,  69  (3),  pp  395- 
404  (Apr  8, 1980)  6  figs,  5  refs 

Key  Words:  Beams,  Friction  damping.  Harmonic  excitation, 
Periodic  response 

The  free  and  harmonically  forced  vibration  of  an  idealized 
straight  beam  oscillating  in  its  fundamental  mode  with 
frictional  clamps  at  each  end  is  modeled  by  using  a  singular 
differential  equation.  Locking  and  chatter  phenomena  are 
analyzed  and  slipping  motions  integrated  for  the  free  system 
and  the  continuously  slipping  steady  state  response  to  har¬ 
monic  excitation  is  qualitatively  discussed. 


81-90 

An  Improved  Dynamic  Numerical  Analyaia  of  Crack 
Initiation  Fast  Crack  Propagation  and  Crack  Arrest 
in  the  DCB  Specimen 

M.  Perl 

Dept,  of  Mech.  Engrg.,  Univ.  of  Washington,  Seattle, 
WA,  Emerging  Technologies  in  Aerospace  Structures, 
Design,  Structural  Dynamics  and  Materials.  Aero¬ 
space  Conf.,  Aug  13-15,  1980,  San  Francisco,  CA, 
J.R.  Vinson,  ed„  ASME:  1980,  pp  273-283,  14  figs, 
2  tables,  18  refs 

Key  Words:  Beams,  Cantilever  beams.  Crack  propagation. 
Numerical  analysis 

The  problem  of  crack  initiation,  fast  crack  propagation  and 
crack  arrest  in  the  double  cantilever  beam  specimen  is  investi¬ 
gated  within  the  confine*  of  twodimensional  linear  elastic 
fracture  mechanics.  The  analysis  is  performed  using  the 
SMF2D  code  which  is  based  upon  the  simultaneous  employ¬ 
ment  of  a  static  and  dynamic  coordinate  system,  thus  pro¬ 
viding  a  continuous  and  smoother  crack  extention. 


81-91 

A  Note  on  the  Equations  of  Motion  for  the  Trans¬ 
verse  Vibration  of  a  Timoshenko  Beam  Subjected  to 
an  Axial  Force 

C.J.  Norwood,  N.J.  Cubitt,  and  B.  Downs 
Dept,  of  Mech.  Engrg.,  Univ.  of  Tech.,  Loughborough 
LE1 1  3TU,  UK,  J.  Sound  Vib.,  70  (4),  pp  475479 
(June  22, 1980)  1  fig,  5  refs 

Key  Words:  Beam.,  Timoshenko  theory.  Axial  excitation. 
Flexural  vibration.  Rotor  blades  (turbomachinery) 

The  equations  of  motion  are  derived  for  a  Timoshenko  beam 
of  arbitrary  section  in  transverse  vibration  with  an  applied 
axial  loading.  Some  discrepancies  are  noted  by  comparison 
with  earlier  work  and  these  are  examined  and  accounted  for. 
The  application  of  these  more  general  equations  is  then  con¬ 
sidered  for  certain  special  cases,  including  a  rotating  blade. 


81-92 

Vibration  and  Stability  of  a  Non-Uniform  Timo¬ 
shenko  Beam  Subjected  to  a  Follower  Force 

T.  Irie,  G.  Yamada,  and  I.  Takahashi 
Dept,  of  Mech.  Engrg.,  Hokkaido  Univ.,  Sapporo 
060,  Japan,  J.  Sound  Vib.,  J70  (4),  pp  503-512 
(June  22, 1980)  5  figs,  1  table,  16  refs 

Key  Words:  Beams.  Variable  cross-section,  Timoshenko 
theory.  Follower  forces.  Transfer  matrix  method.  Flutter, 
Natural  frequencies 

An  analysis  is  presented  for  the  vibration  and  stability  of  a 
non-uniform  Timoshenko  beam  subjected  to  a  tangential 
follower  force  distributed  over  the  center  line  by  use  of  the 
transfer  matrix  approach. 


81-93 

A  Technical  Theory  of  Dynamical  Tonion  for  Beams 
of  any  Croas-Section  Shapes 

D.  Gay  and  R.  Boudet 

Department  de  Mecanique,  Institut  National  des 
Sciences  Appliquees,  Toulouse,  Cerdex,  France,  J. 
Mech.  Des.,  Trans.  ASME,  102  (3),  pp  627-632 
(July  1980)  2  figs,  13  refs 

Key  Words:  Beams,  Torsional  vibration 

In  order  to  study  the  free  torsional  oscillations  of  beams,  two 
parameters  are  introduced  -  a  torsion  parameter  and  a  warp- 
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mg  parameter  •  each  of  them  by  meant  of  a  statistical  defini¬ 
tion.  Using  the  classical  hypothesis  of  strength  of  materials, 
the  dynamical  comportment  of  the  beam  is  reduced  to  a  one¬ 
dimensional  comportment.  The  four  basic  relations  obtained 
present  a  similar  form  with  those  of  bending  motion  of  a 
Timoshenko  beam.  Hence  equation  ot  torsional  motion  is 
derived  and  usual  cates  of  boundary  conditions  relevant  to 
the  problem  are  given . 


81-94 

Bending  Vibration*  of  Rotating  Homogeneous 
Satellite  Boom*  with  Time  Dependent  Boundary 
Condition*  (Biegeachwingungen  von  hamogenen  urn 
die  Achee  rotierenden  Satdlitenaudegem  mit  zeitlieh 
veranderlichen  Randbedingungen) 

H.F.  Bauer 

Hochschule  der  Bundeswehr  Miinchen,  Munich,  Ger¬ 
many,  Z.  Flugwiss,  _4  (3),  pp  121-128  (May/June 
1980)  3  figs,  1  table, 5  refs 
(In  German) 

Key  Words:  Spacecraft  antennas.  Rotating  structures,  Flex¬ 
ural  vibrations,  Timedependent  excitation 

A  method  it  presented  for  the  determination  of  the  vibration¬ 
al  behavior  of  satellite  booms  with  time  varying  boundary 
conditions  and  rotation  about  their  longitudinal  axis.  The 
method  it  exhibited  at  rotating  satellite  booms  with  and 
without  endm asset,  of  which  the  clarnped-in  position  per¬ 
forms  an  arbitrary  motion. 


CYLINDERS 


81-95 

A  Mechanian  for  Parallel  Flow-Induced  Vibrationi 

Y.T.  Fung 

Nuclear  Energy  Engrg.  Div.,  General  Electric  Co., 
San  Jose,  CA,  Flow-Induced  Vibration  of  Power 
Plant  Components.  The  Pressure  Vessels  and  Piping 
Conf.,  PVP  No.  41 ,  Aug  12-15,  1980,  San  Francisco, 
CA,  M.K.  Au-Yang,  ed„  ASME:  1980,  pp  65-76, 
7  figs,  16  refs 

Key  Words:  Cylinders,  Fluid-induced  excitation 

Vibration  characteristics  of  a  cylindrical  structure  subject 
to  turbulent  parallel  flows  ere  investigated.  Pressure  fluctu¬ 
ations  from  external  flows  on  the  surface  of  the  cylinder 


provide  the  lateral  forces  for  oscillation  motion.  Homoge- 
neity  of  the  fluctuating  pressure  in  the  turbulent  boundary 
layer  of  the  cylinder  is  assumed.  A  mechanism  based  on  a 
time  scale,  namely  the  azimuthal  time  delay  resulting  from 
the  small  scale  nonaxisymmetric  perturbations  to  the  pres¬ 
sure  field,  is  proposed.  This  mechanism  is  based  on  the 
propagation  of  pressure  fronts  with  the  characteristic  azi¬ 
muthal  time  delay  playing  an  important  role  in  the  degree 
of  lateral  force  cencentration,  and  therefore,  in  the  flow- 
induced  oscillation  of  the  cylinder. 


81-96 

Unsteady  Fluid  Dynamic  Force  on  Tube  Bundle  and 
It*  Dynamic  Effect  on  Vibration 

H.  Tanaka  and  S.  Takahara 

Nagasaki  Technical  Inst.,  Technical  Headquarters, 
Mitsubishi  Heavy  Industries,  Ltd.,  Nagasaki,  Japan, 
Flow-Induced  Vibration  of  Power  Plant  Components. 
The  Pressure  Vessels  and  Piping  Conf.,  PVP  No.  41, 
Aug  12-15,  1980,  San  Francisco,  CA,  M.K.  Au-Yang, 
ed„  ASME:  1980,  pp  77-92,  25  figs, 2  tables,  11  refs 

Key  Words:  Tubes,  Cylinders,  Fluid-induced  excitation 

Unsteady  fluid  dynamic  forces  acting  on  vibrating  cylinder 
bundles  are  considered.  The  unsteady  fluid  dynamic  forces 
comprise  the  inertia  forces  due  to  the  added  mats  of  fluid, 
damping  forces  of  fluid  in  phase  to  the  cylinder  vibrating 
velocity,  and  stiffness  forces  proportional  to  cylinder  dis¬ 
placements.  Considering  the  influences  of  neighboring  cyl¬ 
inder  vibrations,  ten  kinds  of  unsteedy  fluid  dynamic  forces 
are  considered  to  act  on  a  cylinder  in  a  cylinder  bundle. 
Model  tens  were  conducted  to  measure  the  forces. 


COLUMNS 


81-97 

A  Nondestructive  Dynamic  Method  for  the  Detemii- 
nation  of  the  Critical  Load  of  Elaatic  Columns 

A.  Segall  and  M.  Baruch 

Dept,  of  Aeronautical  Engrg.,  Technion,  Haifa,  Israel, 
Exptl.  Mech.,  20  (8),  pp  285-288  (Aug  1980)  4  figs, 
2  tables,  12  refs 

Key  Words:  Columns,  Dynamic  buckling.  Integral  equations 

A  dynamic  method  for  predicting  the  buckling  load  of  an 
elastic  column  it  formulated  based  on  the  integral-equation 
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representation  of  a  column  with  varying  cross  section  and 
elastic  springs  at  the  boundaries.  The  experimental  inputs 
ere  the  dynamic  properties  of  the  unloaded  column  (fre¬ 
quencies,  mode  shapes  and  masses). 


PANELS 


81-98 

Noise  Transmission  Through  Stiffened  Panels 

R.  Vaicaitis  and  M.  Slazak 

Dept,  of  Civil  Engrg.  and  Engrg.  Mechanics,  Columbia 
Univ.,  New  York,  NY  10027,  J.  Sound  Vib.,  70  (3), 
pp  413426  (June  8,  1980)  13  figs,  1  table,  27  refs 

Key  Words:  Panels,  Stiffened  panels.  Enclosures,  Noise 
transmission.  Transfer  matrix  method 

An  analytical  study  is  presented  to  predict  low  frequency 
noise  transmission  through  finite  stiffened  panels  into  rectan¬ 
gular  enclosures.  Noise  transmission  it  determined  by  solving 
the  acoustic  wave  equation  for  the  interior  noise  field  and 
stiffened  panel  equations  for  vibrations  of  panels  and  string¬ 
ers.  Results  include  a  comparison  between  theory  and  ex¬ 
periment  and  noise  transmission  through  the  sidewall  of  an 
aircraft. 


PLATES 


81-99 

Stability  and  Vibration  of  an  Annular  Plate  with 
Concentrated  Edge  Load 

V.  Srinivasan  and  V.  Ramamurti 
Indian  Inst,  of  Tech.,  Madras -600036,  India,  Com¬ 
puters  Struc.,  C2  (1),  pp  119-129  (July  1980)  7  figs, 
5  tables.  13  refs 

Key  Words:  Plates,  Annular  discs.  Finite  element  technique 

Buckling  and  free  vibration  of  an  annular  plate  with  clamped 
inner  boundary  and  a  concentrated,  inplane  edge  load  at  the 
outer  boundary  are  studied  using  the  semi-analytical  finite 
element  method.  The  annular  plate  elements  developed  by 
Pardoen  ere  used  for  this  purpose.  Exact  inplane  stress 
field  is  obteinsd  for  various  harmonics.  Geometric  stiffness 
matrices  are  developed  which  are  general  and  can  handle 
any  inplane  stress  field  once  its  Fourier  expansion  is  known. 


81-100 

Transverse  Vibration  of  Simply  Supported  Circular 
Plates  Having  Partial  Elastic  Constraints 

Y.  Narita  and  A.W.  Leissa 

The  Ohio  State  Univ.,  Columbus,  OH  43210,  J. 
Sound  Vib.,  70  (1),  pp  103-116  (May  8,  1980)  6 
figs,  7  tables,  13  refs 

Key  Words:  Plates,  Circular  plates.  Elastically  restrained 
edges.  Flexural  vibration 

For  the  problem  of  the  free  vibration  of  a  simply  supported 
circular  plate  elastically  constrained  along  part  of  tha  bound¬ 
ary,  a  series-type  solution  is  derived  by  the  extension  of  a 
previously  developed  method.  In  the  numerical  study,  soma 
uniform  rotational  springs  are  equally  vacad  along  tha  cir¬ 
cumference  of  the  plate.  The  natural  frequencies  and  nodal 
patterns  for  the  lowest  five  modes  are  presented  for  a  range 
of  spring  parameters.  The  effect  of  varying  stiffness  and  angle 
of  the  springs  is  discussed. 


81-101 

Natural  Frequencies  of  Simply  Supported  Circular 
Plates 

A.W.  Leissa  and  Y.  Narita 

Dept,  of  Engrg.  Mechanics,  Ohio  State  Univ.,  Colum¬ 
bus,  OH  43210,  J.  Sound  Vib.,  70  (2),  pp  221-229 
(May  22, 1980)  1  fig,  10  tables,  1 1  refs 

Kay  Words:  Plates,  Circular  plates.  Natural  frequencies 

Although  the  problem  of  finding  the  natural  frequancias 
of  free  vibration  of  a  simply  supported  circular  plat#  has  a 
straightforward  solution,  vary  few  numerical  results  are 
available  in  the  literature.  In  the  present  work  accurate  (six 
significant  figure)  non-dimansional  frequency  parameters 
•re  given. 


81-102 

Free  Vibration  of  Some  Circular  Plates  of  Arbitrary 
Thickness 

Z,  Celep 

Faculty  of  Engrg.  and  Architecture,  Technical  Univ., 
Istanbul,  Turkey,  J.  Sound  Vib.,  70  (3),  pp  379-388 
(June  8, 1980)  6  figs,  10  refs 

Key  Words:  Plates,  Circular  plates.  Method  of  initial  func¬ 
tions,  Free  vibration 
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A  brief  account  of  the  construction  technique  of  the  method 
of  initial  functions  which  has  been  developed  for  circular 
plates  is  given.  The  new  method  is  applied  to  investigate  'he 
free  vibration  of  two  circular  plates:  ie.,  simply  supported 
and  completely  free  plates. 


81-103 

IN  SITU  Determination  of  Loaa  and  Coupling  Loaa 
Factors  by  the  Power  Injection  Method 

D.A  Bies  and  S.  Hamid 

Dept,  of  Mech.  Engrg.,  Univ.  of  Adelaide,  Adelaide, 
Sooth  Australia  5000,  J.  Sound  Vib.,  70^  (2),  pp 
187-204  (May  22, 1980)  1 1  figs,  15  refs 

Key  Words:  Plates,  Coupled  systems.  Energy  dissipation 

Vibrational  energy  distribution  between  two  coupled  plates 
it  considered.  Inversion  of  the  linear  power  balance  equations 
it  used  to  determine  the  plate  loss  factors  and  the  coupling 
loss  factors  in  situ.  Good  agreement  it  obtained  between  the 
predicted  and  measured  coupling  lots  factors  and  between 
the  in  situ  lost  factors  and  loss  factors  determined  for  each 
plate  separately  also  in  steady  state  from  power  injection 
measurements. 


81-104 

Trananiaaon  of  Reverberant  Sound  Through  Ortho- 
tropic,  Viscoelastic  Multilayered  Plates 

J.L.  Guyader  and  C.  Lesueur 

Vibration-Acoustics  Lab.  of  the  National  Inst,  of  Ap¬ 
plied  Sciences,  69621  Villeurbanne,  Cedex,  France, 
J.  Sound  Vib.,  70  (3),  pp  319032  (June  8.  1980)  12 
figs,  1  table,  14  refs 

Key  Words:  Plates,  Layered  materials,  Sound  transmission, 
Orthotropism,  Viscoelastic  properties 

An  extension  of  the  ttudy  of  acoustic  transmission  through 
orthotropic  multilayered  plates  under  oblique  plane  wave 
excitation  to  the  case  of  reverberant  sound  excitation  is 
reported.  In  order  to  compute  the  mean  transmission  loss 
over  the  wave  incidence  ingles  an  analytical  method  is 
adopted,  rather  than  the  classical  double  integral  calcula¬ 
tion  which  it  very  cumbersome.  The  influences  of  layering, 
damping,  and  orthotropy  are  d'tcutsed.  A  comparison  be- 
twaan  theoretical  end  experimental  results  is  presented. 


81-105 

Displacement  Field  of  an  lneoniGed  Thick  Elastic 
Plate 

G.G.  Swinerd  and  A.  Freedman 
Dept,  of  Mathematics,  Univ.  of  Dundee,  Dundee 
DD1  4HN,  Scotland,  J.  Sound  Vib.,  70  (2).  pp  231  - 
266  (May  22, 1980)  17  figs,  1  table,  9  refs 

Key  Words:  Plates,  Acoustic  excitation.  Displacement  mea- 
su  remen  t 

The  displacement  field  engendered  within  an  infinite,  water- 
immersed,  steel  plate,  0-55  shear  wavelengths  thick,  by  in- 
tonification  by  a  plane  wave  at  arbitrary  incidence  angle,  was 
examined  in  a  previous  paper.  For  that  plate  the  evolution 
of  the  interior  field  with  increase  of  incidence  angle  from 
near  normal  incidence  to  near  grazing  incidence  was  investi¬ 
gated  and  related  to  the  characteristics  of  the  plate's  reflec¬ 
tion  and  transmission  coefficients.  The  behavior  was  shown 
to  be  especially  influenced  by  the  three  Lamb  modes  which 
can  be  excited  for  that  plate  thickness.  A  report  on  a  similar 
investigation  for  a  plate  thickness  of  2-5  shear  wavelengths, 
at  which  thickness  nine  Lamb  modes  can  be  excited,  with 
consequent  increase  in  the  complexity  of  the  evolution  of 
the  interior  and  exterior  fields  is  presented.  Diagrams  are 
presented  illustrating  in  detail  this  evolution  of  the  plate's 
displacement  field,  and  explanations  for  the  complex  changes 
of  structure  with  incidence  angle  are  provided. 


81-106 

Sound  T ranmtiaiion  at  the  Corner  of  Concrete  Plates 

J.C.  Davies  and  B.M.  Gibbs 

Dept,  of  Construction  and  Environmental  Health, 
The  Univ.  of  Aston  in  Birmingham,  Gosta  Green, 
Birmingham,  UK,  Acustica,  45  (1),  pp  3945  (May 
1980)  11  figs.  11  refs 

Key  Words:  Plates,  Concrete,  Sound  transmission 

A  description  is  given  of  initial  investigations  into  bending 
wMi  generated  at  the  junction  of  two  concrete  plates  as  a 
result  of  an  incident  bending  wave. 


81-107 

High  Frequency  Vibrationa  of  Quartz  Plates  by  Ex- 
paiuion  in  Series  of  Ek stein  Functions 

R.D.  Mindlin 

89  Deer  Hill  Drive,  Ridgefield,  CT  06877,  Inti.  J. 
Solids  Struc.,  16  (9),  pp  785-791  (1980)  1  fig,8  refs 
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Key  Words  Plates,  Quartz  resonators,  High  frequency  re¬ 
sponse 

A  solution  is  presented  for  high  frequency  vibrations  of 
anisotropic,  elastic  plates  mplicable  to  rotated-Y-cuts  of 
quartz  with  a  pair  c!  free  edges.  The  solution  is  based  on 
an  expansion  in  a  series  of  Ekstein's  exact,  normal  functions 
for  the  infinite  plate  -  retaining  the  first  three  terms:  flexure, 
thickness-sheer,  face-shear. 


81-108 

Impact  Noiae  Tnuumiauon  by  a  Three- Layered  Struc¬ 
ture  Influence  of  the  Characteristics  of  the  Tapping 
Machine  (Tranamiaaion  des  bruits  d  Impact  par  une 
structure  a  trois  couches  -  influence  des  caracteris- 
tiquea  de  la  machine  a  chocs) 

H.  Devaux,  C.  Boisson.and  C.  Lesueur 
Laboratoire  Vibrations-Acoustique,  Bt  303  INSA 
Lyon,  F-69621  Villeurbanne  Cedex,  France,  Acus- 
tica,  45  (2),  pp  77-86  (June  198G)  11  figs,  15  refs 
(In  French) 

Kay  Words:  Platts,  Rectangular  plates.  Noise  transmission. 
Impact  response  (mechanical) 

A  calculation  method  is  established  lor  estimating  the  radi¬ 
ated  nolle  level  produced  by  a  rectangular  plate  covered  by 
two  soft  layers,  when  excited  by  mechanical  impact.  The 
hammer-etructure  contact  is  modeled  by  assuming  a  Hertzian 
contact  and  using  the  radiation  coefficients  calculated  by 
Maidanik. 


81-109 

Rayleigh-Ritz  Vibration  Anal  y  sis  of  Min  diin  Plates 

D.J.  Daweand  O.L.  Roufaeil 

Dept,  of  Civil  Engrg.,  Univ.  of  Birmingham,  Birming¬ 
ham,  B15  2TT,  UK,  J.  Sound  Vib.,  J39  (3),  pp  345- 
359  (Apr  8, 1980)  1  fig,  12  tables,  14  refs 

Kay  Words:  Plates,  Rayleigh-Ritz  method,  Natural  frequen¬ 
cies,  Flexural  vibration,  Transverse  shear  deformation  affects, 
Rotatory  inertia  effects 

The  Raylei(?i-Ritz  method  it  applied  to  the  prediction  of  the 
natural  frequencies  of  flexural  vibration  of  square  plates 
having  general  boundary  conditions.  The  analysis  is  based 
on  the  use  of  Mindlin  plate  theory  to  that  the  effects  of 
shear  deformation  and  rotary  inertia  art  included. 


81-110 

Vibration  and  Buckling  of  Rectangular  Plates  under 
In-Plane  Hydrostatic  Loading 

R.E.  Kielb  and  L.S.  Han 

NASA  Lewis  Res.  Ctr.,  Cleveland,  OH  44135,  J. 
Sound  Vib.,  70  (4),  pp  543-555  (June  22,  1980) 
14  figs,  3  tables,  15  refs 

Kay  Words:  Plates,  Rectangular  plates.  Natural  frequencies. 
Mode  shtpes 

Numerical  solutions  are  presented  for  the  fundamental 
natural  frequency  end  mode  shape  of  a  rectangular  plate 
loaded  by  inplane  hydrostatic  forces  for  a  wide  variety  of 
aspect  ratios,  boundary  conditions,  and  load  magnitudes. 
All  six  possible  combinations  of  simply  supported  and 
clamped  edges  ere  considered.  The  limiting  conditions  of 
unloaded  vibration  and  buckling  are  discussed  in  detail, 
with  emphasis  on  the  preferred  mode  shape. 


81-111 

Flexural  Vibrations  of  Annular  Plates  under  Uniform 
In-Plane  Compressive  Forces 

G.K.  Ramaiah 

Institut  fur  Mechanik.  Technische  Hochschule  Darm 
stadt,  D-6100,  Darmstadt,  West  Germany,  J.  Sound 
Vib.,  70  (1),  pp  117-131  (May  8.  1980)  4  figs,  2 
tables,  23  refs 

Key  Words:  Pistes,  Annular  discs.  Flexural  vibration,  Ray¬ 
leigh-Ritz  method 

The  problem  of  free  flexural  vibrations  of  thin  annular  pistes 
under  uniform  inplane  compressive  forces  along  the  inner 
end/or  outer  edges  hee  been  analyzed  in  detail  by  the  Ray 
laigh-Ritz  method  for  eight  different  combinations  of  clamp¬ 
ed,  simply  supported  end  free  edge  support  conditions. 
Accurate  estimates  of  eigenfiequencies  have  bean  obtained 
for  various  values  cl  hole  sizes  and  load  intensity  ratio*  (ac¬ 
tual  load/critical  buckling  load)  and  for  a  wide  range  of  cir¬ 
cumferential  wave  number. 


81-112 

Prediction  of  the  Gunge  in  Natural  Frequency  of  a 
Cantilevered  Flat  Plate  with  Added  Lumped  Maas 

P.W.  Whaley 

Dept,  of  Aeronautics  and  Astronautics,  Air  Force 
Inst,  of  Tech.,  W.  ight-Patterson  Air  Force  Base,  OH 
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4o433,  J.  Sound  Vib.,  69  (4),  pp  519-629  (Apr  22, 
1980)  5  figs,  3  tables,  20  refs 

Key  Words:  Platts,  Cantilever  plates.  Natural  frequencies, 
Vibration  prediction.  Airborne  equipment  response 

An  approximation  technique  for  predicting  the  loaded  air¬ 
frame  natural  frequencies  from  the  unloaded  modes  is  pre¬ 
sented.  Accuracy  of  the  predictions  is  greater  than  10%  for 
most  loading  configurations  when  compared  to  experimental 
measurements  on  a  cantilevered  plate.  Accuracies  greater 
than  20%  were  achieved  for  all  configurations  tested. 


81-113 

Bounds  for  Frequencies  of  Rib  Reinforced  Plates 

D.W.  Fox  and  V.G.  Sigillito 

Applied  Physics  Lab.,  The  Johns  Plopkins  Univ., 
Laurel,  MD  20810,  J.  Sound  Vib.,  69  (41,  pp  497- 
BO?  (Apr  22, 1980)  2  figs,  4  tables,  6  refs 

Key  Words:  Plates,  Reinforced  plates.  Natural  frequencies. 
Boundary  value  problems 

Rigorous  upper  and  lower  bounds  are  mesented  for  the  fre¬ 
quencies  of  vibration  of  a  thin  elastic  plate  reinforced  by  an 
elastically  attached  rib.  This  study  has  two  purposes:  the  first 
is  to  indicate  how  a  method  for  lower  bounds  can  be  applied 
to  simple  built-up  structures  and  the  second  is  to  demon¬ 
strate  the  effectiveness  of  the  method  in  a  relatively  easy 
but  useful  application. 


81-114 

An  Extended  Transfer  Matrix-Finite  Element  Method 
for  Ftee  Vibration  of  Pates 

S.  Sankar  and  S.V.  Hoa 

Dept,  of  Mech.  Engrg.,  Concordia  Univ.,  Montreal, 
Canada,  J.  Sound  Vib.,  70  (2),  pp  205-211  (May  22, 
1980)  2  figs,  2  tables, 9  refs 

Key  Words  Plates,  Cantilever  plates,  Natural  frequencies. 
Transfer  matrix  method.  Finite  element  technique 

A  combinetion  of  extended  transfer  metrix  and  finite  ele¬ 
ment  methods  is  proposed  for  obtaining  vibration  frequencies 
of  structures.  This  method  yields  the  velue  of  the  frequency 
once  a  trial  value  it  assumed.  By  using  this  technique,  the 
number  of  nodes  required  in  the  regular  finite  element 
method  it  reduced  and  therefore  a  smaller  computer  can  be 
used 


81-115 

A  Method  for  the  Determination  of  the  Fundamental 
Frequency  of  Orthotropic  Plates  of  Polygonal  Bound¬ 
ary  Shape 

P.A.A.  Laura,  L.E.  Luisoni.and  G.S.  Sarmitnto 
Inst,  of  Applied  Mechanics,  8111  Puerto  Belgrano 
Naval  Base,  Argentina,  J.  Sound  Vib.,  70  (1 ),  pp  77- 
84  (May  8, 1980)  2  figs,  3  tables, 9  refs 

Kay  Words:  Plates,  Orthotropism,  Fundamental  frequency 

A  solution  of  the  title  problem  it  obtained  by  extending 
the  approach  suggested  by  Timoshenko  in  hit  classical 
vibrations  textbook.  Numerical  result*  —<  piesented  for 
orthotropic  damped  and  simply  supported  plates  of  regular 
polygonal  shape.  For  the  isotropir  case  the  results  are  in 
reason^]'  r  good  agreement  with  values  previously  published 
in  the  technical  literature. 


81-116 

Propeller  Induced  Hull  Plate  Vibrations 

A.C.  Nilsson 

Det  norske  Veritas,  Res.  Div.,  N-1322  Hoevik,  Nor¬ 
way,  J.  Sound  Vib.,  69  (4),  pp  539-657  (Apr  22, 
1980)  13  figs,  12  refs 

Kay  Words:  Pistes,  Ship  hulls.  Propeller-induced  excitation. 
Fluid-induced  excitation 

The  response  of  a  fluid  loaded  plate  it  derived  as  function 
of  the  incident  pressure  in  the  fluid.  The  results  are  com¬ 
pared  with  full  Kale  measurements  made  in  the  aft  peak 
tank  on  a  ship.  Propeller  induced  pressure  and  hull  plate 
velocity  are  measured  with  flush-mounted  hydrophones  and 
accelerometers. 


81-117 

The  Dynamic  Anal  yds  of  Circular  Plates  and  Shallow 
Spherical  Shrls 

R.S.  Alwar  and  B.  Sekhar  Reddy 
Dept,  of  Applied  Mechanics,  Indian  inst.  of  Tech., 
Madras  600  036,  India,  J.  Sound  Vib.,J70  (4),  pp 
467-473  (June  22, 1980)  6  figs,  12  refs 

Key  Words:  Plates,  Shells,  Spherical  shells.  Transient  response 

An  attempt  is  made  to  study  the  influence  of  Berger's  ap¬ 
proximation  on  the  non-linear  transient  response  of  circular 
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plates  and  shallow  spherical  shells.  The  governing  equations 
of  motion  obtained  from  Berger's  approximation  are  reived 
by  using  the  rapidly  converging  Chebyshev  series  spai  ev  ise 
and  the  Houbolt  scheme  for  integration  in  the  time  domain. 
Results  calculated  when  using  Berger's  approximation  in- 
compared  with  exact  results. 


SHELLS 

(Also  see  No.  117) 


81-118 

Interior  Nr.iae  Studies  for  Single-  and  Double-Waled 
'  ylindncai  Shells 

E.H.  Dowell 

Prir^eton  Univ.,  Princeton,  NJ,  J.  Aircraft,  (9), 
pp  690-b99  (Sept  1980)  10  figs,  4  tables,  13  refs 

Key  Words:  Shells,  Cylindrical  shells,  Interior  noise.  Aircraft 

The  modal  theory  of  acoustoelasticity  is  applied  to  the 
determination  of  the  sound  levels  caused  by  a  prescribed 
external  sound  exci-ation  which  is  transmitted  through  a 
cylindrical  shell.  A  circumferential  pseudo-traveling  pressure 
wave  excitation  is  studied  as  representative  of  a  propeller 
sound  field.  It  is  shown  how  other  excitations  such  as  point 
mechanical  loading,  plans  wave,  and  reverberation  random 
may  be  synthesized  by  superposition  of  circumferential 
waves. 


81-119 

Dynamic  Crack  Propagation  in  Precracked  Cylindrical 
Veaaeb  Subjected  to  Shock  Loading 

C.H.  Popelar,  P.C.  Gehlen.and  M.F.  Kanninen 
Battelle  Columbus  Labs.,  OH,  9  pp  (Aug  1979) 
AD-A085  196/4 

Key  Words:  Shells,  Cylindrical  shells.  Crack  propagation. 
Shock  response 

A  speed-independent  dynamic  fracture  toughnws  property 
can  be  used  in  an  elastodynamic  analysis  to  describe  crack 
initiation  and  unstable  propagation  under  impact  loading, 
A  further  step  it  taken  by  extending  the  analysis  from  simple 
laboratory  test  specimens  to  treat  more  realistic  crsck-atruc- 
ture  geometries.  A  circular  cylinder  with  an  initial  pan- 
through  wall  crack  subjected  to  an  impulsive  loading  on  its 
inner  surface  it  considered. 


81-120 

Extenaon  of  the  Vaughan- Florence  Analysis  of 
Dynamic  Buckling  of  a  Rigid-Plastic  Cylindrical 
Shell 

G.  Horvay  and  M.A.  Veluswami 

Dept,  of  Civil  Engineering,  Massachusetts  Univ., 

Amherst,  MA,  21  pp  ( 1 979) 

COO  4 122 -28 

Ksv  Words:  Shells,  Cylindn  -  jI  shells.  Nurlear  power  plants. 
Nuclear  reacior  components.  Dynamic  buckling 

Results  of  the  HVS  analysis  based  on  the  full  equation  are 
contrasted  with  those  of  the  VF  analysis,  for  a  steel  core 
support  barrel  representative  of  industrial  nuclear  powar- 
plant  practice.  It  it  found  that  the  decrease  in  criticality  it 
not  es  spectacular  as  it  is  for  the  aluminum  test  shell  of  VF. 


81-121 

Dynamic  Buckling  of  a  Rigid-Plaatic  Cylindrical 
Shell:  A  Second  Order  Differential  Equation  Sub¬ 
ject  to  Four  Boundary  Ccnditiona 

K.  Zak,  M.A.  Velusv-ami,  and  G.  Horvay 
Massachusetts  Univ..  Amherst,  MA.23  pp  (1979) 
C004122-29 
Microfiche  copies  only 

Kay  Words:  Shells,  Cylindrical  shells.  Dynamic  buckling. 
Power  series  method 

Three  methods  of  solution  are  considered  power-series 
expansion  (in  conjunction  with  Pade  approximants)  ■  cosine- 
series  solution,  and  its  pair  obtained  by  the  variation  of 
parameters  method;  and  pseudo -Hill  analysis. 


81-122 

Dynamic  Buckling  of  Inelaatic  Spherical  Sheila 

G.E.  Funk 

Ph.D.  Thesis,  Univ.  of  Notre  Dame,  359  pp  (1980) 
UM  8020960 

Key  Words:  Shells,  Spherical  shells.  Dynamic  buckling 

The  dynamic  inelastic  buckling  of  the  complete  spherical 
shell  having  mechanical  properties  characterized  by  a  strain 
rata  potantial  it  invastigatad.  Both  bilintar  alattic-plattic 
and  Rambarg-Otgood  uniaxial  strets-atrain  relationships  are 
considered,  A  minimum  principle  it  employed  to  develop 
the  equations  of  perturbed  motion  in  functional  form. 
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81-123 

Nonlinear  Dynamic  Buckling  of  Spheiical  Cap*  with 
Initial  Imperfection* 

R.  Kao 

Dept,  of  Civil,  Mechanical  and  Environmental  Engrg., 
George  Washington  Univ.,  Washington,  D.C.  20052, 
Computers  Struc.,  _^2  (1),  pp  49-63  {July  1980)  14 
figs,  1  table,  22  refs 

Key  Word*:  Cap*  (support*),  Shatlt, Spherical  thcilt.  Dynam¬ 
ic  buckling.  Finite  difference  theory 

A  finite  difference  method  is  developed  for  the  l^rge  defor¬ 
mation  elastic-plastic  dynamic  buckling  analysis  of  exitym- 
metric  spherical  caps  with  initial  imperfections.  The  problem 
formulation  it  based  on  governing  differential  equations  of 
motion,  treating  the  plastic  deformation  at  an  effective  plas¬ 
tic  load.  Both  perfectly  plastic  and  strain  hardening  behavior 
are  implemented  in  the  program. 


81-124 

A  New  Frequency  Formula  for  Qoaed  Circular 
Cylindrical  Shelia  for  a  Large  Variety  of  Boundary 
Condition* 

W.  Scedel 

School  of  Mech.  Engrg.,  Purdue  Univ.,  West  Lafay¬ 
ette,  IN  47907,  J.  Sound  Vib.,  70  (3),  pp  309-317 
(June  8, 1980)  5  figs,  1  table, 9  refs 

Kay  Words:  Shells,  Circular  shells.  Cylindrical  shells.  Bound¬ 
ary  condition  effects.  Natural  frequencies 

A  new  formula  for  the  natural  frequencies  of  circular  cylin¬ 
drical  shells  is  presented  for  modes  in  which  transverse  deflec¬ 
tions  dominate.  It  is  valid  for  all  boundary  conditions  for 
which  the  roots  of  the  analogous  beam  problem  can  be  ob¬ 
tained.  Good  agreement  with  experimental  data  for  a  variety 
of  boundary  conditions  it  shown. 


81-125 

3-D  Limit  Load  Anatyaia  of  Reinforced  Concrete 
Shefla  of  Arbitrary  Shape 

J.H.  Coenen 

Servioe  de  Mecanique  des  milieux  continus,  Institut 
des  Constructions  Civiles,  Universite  Libre  de  Brux¬ 
elles,  Avenue  A.  Buyl,  87-1050  Bruxelles,  Belgium, 


Computers  Struc.,  12  (1),  pp  107-117  (July  1980) 
17  figs,  27  refs 

Key  Words:  Shells,  Reinforced  concrete.  Limit  analysis 

A  limit  analysis  method  for  thick  reinforced  concrete  shells 
of  arbitrary  shape  is  developed  using  a  3-D  concrete  model 
based  on  a  Mohr-Coulomb  fracture  theory  in  a  solid-like 
isoparametric  element.  The  proposed  approach  it  well  suited 
to  engineering  requirements  as  is  illustrated  by  an  HP  shell 
case  study. 


81-126 

Elaato-Viaco-Plaatic  Dynamic  Response  of  Axieym- 
metrical  Shells  by  Overlay  Model 

S.  Takezono,  K.  Tao  and  K.  Kanezaki 

Dept,  of  Mech.  Engrg.,  Kumamoto  Univ.,  Kurokaini, 

Kumamoto,  Japan,  J.  Pressure  Vessel  Tech.,  Trans. 

ASME,  |02  (3),  pp  257-263  (Aug  1980)  14  figs,  17 

refs 

Key  Words:  Shells,  El*st;:  plastic  properties,  Time-dependent 
excitation 

A  numerical  analysis  of  the  elasto/visco-plastic  dynamic 
response  of  the  axisymmetrical  shells  to  the  time-varying 
load  it  made  by  the  use  of  the  elasto/visco-plastic  overlay 
model  which  it  able  to  express  the  Bautchinger  effect  and  the 
Strain  rate  dependency. 


PIPES  AND  TUBES 

(Also  see  Nos.  26.  95, 96,  208) 


81-127 

OTEC  Cold  Water  Pipe  Derign  for  Problem*  Caused 
by  Vortex -Excited  Oscillations 

O.M.  Griffin 

Naval  Res.  Lab.,  Washington,  D.C.,  Rept.  No.  NRL- 
MR-4157,  AD-E000  413,  149  pp  (Mar  14,  1980) 
AD-A084  555/2 

Key  Words:  Pipes  (tubes).  Fluid-induced  excitation,  Vortex- 
inducad  vibration 

A  survey  of  recent  results  pertaining  to  the  vortax -excited 
oscillations  of  structures  in  general  and  to  consider  the 
application  of  these  findings  to  the  design  of  the  OTEC  cold 
water  pipe  is  reported.  Practical  design  calculations  are  given 
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as  examples  throughout  the  various  tactions  of  tha  raport. 
This  raport  is  limited  in  tcopa  to  the  problems  of  vortex 
shadding  from  bluff,  flexible  structures  in  steady  currents 
and  the  resulting  vortex -excited  oscillations. 


81-128 

Trsnnwiaaion  of  Sound  Through  Pipe  Wall  in  the 
Preaence  of  Flow 

C.l  Holmer  and  F  J.  Heymann 
Noise  Control  Tech.,  Div.  of  Underwater  Systems, 
Inc.,  Silver  Spring,  MD  20910,  J.  Sound  Vib.,_70  (2), 
pp  275-301  (May  22,  1980)  11  figs,  4  tables,  26  refs 

Key  Words:  Pipes  (tubes),  Sound  transmission 

Tha  transmission  of  sound  through  pipe  wails  was  studiad 
axpaiimentally  undar  no-flow  conditions  as  wall  at  with 
steady  air  flow  velocitias  up  to  130  m/t.  Tha  test  specimens 
were  commercial  pipe  and  tuba  of  diameter  ranging  from 
0-07  to  0-3  m,  and  thickness-to-diameter  ratios  from  0-012 
to  0-2.  Tha  technique  involved  two  reverberant  rooms,  one 
traversed  by  tha  test  pipe  to  measure  externally  radiated 
sound,  and  one  in  which  the  test  pipe  terminated  to  measure 
internally  propagated  sound.  Vibration  of  tha  pipe  wail  was 
alto  monitored  to  determine  radiation  efficiency . 


81-129 

Vibration  of  Tubes  in  a  Once  Through  Steam  Gener¬ 
ator  During  Steady  State  and  Tranrient  Power  Opera¬ 
tion 

J.C.  Simonis  and  L.H.  Bohn 

Southwest  Res.  Inst.,  San  Antonio,  TX,  Flow-In¬ 
duced  Vibration  of  Power  Plant  Components.  The 
Pressure  Vessels  and  Piping  Conf.,  PVP  No.  41, 
Aug  12-15,  1980,  San  Francisco,  CA,  M.K.  Au  Vang, 
ed..  ASME.  1980,  pp  109-123, 15  figs,  2  refs 

Kay  Words:  Tubes,  Boilers,  Vibration  measurement.  Fluid- 
induced  excitation 

Tha  vibratory  response  of  four  tubes  in  the  B  loop  of  the 
once -through  steam  generator  was  measured  at  a  nuclear 
power  station  during  steady  state  and  transient  plant  opera¬ 
tion.  The  responses  of  the  tubes  were  measured  by  biaxial 
accelerometers  installed  in  the  upper  van  of  three  tubes 
adjacent  to  a  missing  lana  of  tubes  (open  lane)  and  a  biaxial 
accelerometer  installed  in  one  tuba  lane  towards  tha  intarior 
of  the  tube  bundle  (off -lane). 


81-130 

Fhi  id  elastic  Vibration  of  Tube  Arrays  Excited  by 
Nonunifoim  Crow  Flow 

H  J.  Connors 

Westinghouse  R  &  D  Ctr.,  Pittsburgh,  PA,  Flow-In¬ 
duced  Vibration  of  Power  Plant  Components.  The 
Pressure  Vessels  and  Piping  Conf.,  PVP  No.  41, 
Aug  12-15,  1980,  San  Francisco,  CA,  M.K.  Au-Yang, 
ed.,  ASME:  1980, pp 93-107, 13  figs, 4  refs 

Kay  Words:  Tubes,  Heat  exchangers.  Fluid  induced  excita¬ 
tion 

Flow  fields  with  highly  nonuniform  velocity  distributions 
exist  in  many  types  of  tubular  heat  exchangers.  Nonuniform 
flow  in  the  transverse  direction  created  by  inlet  nozzle 
impingement  plates  it  investigated.  The  impingement  plate 
causes  a  high  velocity  skimming  flow  between  the  tuba 
bundle  and  shall.  Wind  tunnel  experiments  were  conducted 
using  model  tube  arrays  subjected  to  idealized  skimming  flow 
to  identify  and  characterize  the  mechanism  that  has  caused 
tube  damage  in  heat  exchangers. 


81-131 

Turbulence  as  Excitation  Source  in  Staggered  Tube 
Bundle  Heat  Exchangers 

Y.N.  Chen 

Sulzer  Brothers  Limited,  Winterthur,  Switzerland, 
Flow-lnduxd  Vibration  of  Power  Plant  Components. 
The  Pressure  Vessels  and  Piping  Conf.,  PVP  No.  41, 
Aug  12-15,  1980,  San  Francisco,  CA,  M.K.  Au-Yang, 
ed.,ASME:  1980,  pp  45-63, 1 1  figs,  3  refs 

Key  Words:  Heat  exchangers.  Tubes,  Fluid-Induced  excita¬ 
tion.  Turbulence,  Vortex  shedding 

The  role  of  turbulence  as  an  excitation  source  in  staggered 
tube  bundles  is  investigated  on  models  with  various  spacing 
ratios.  It  is  found  that  turbulence  plays  an  important  role 
only  in  narrowly  spaced  tube  bundles  in  which  jet  instability, 
jet  twitch,  or  wtkt  swing  without  vortex  shedding  is  a  main 
excitation  source. 


81-132 

Tbe  Effects  of  Artificially  Iidueed  Up-Stream  Turbu¬ 
lence  on  tbe  Liquid  Cross- Flow  Induced  Vibration 
of  Tube  Bundles 

D.J.  Gorman 
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Dept,  of  Mech.  Engrg.,  Univ.  of  Ottawa,  Ottawa, 
Canada,  Flow-Induced  Vibration  of  Power  Plant 
Components.  The  Pressure  Vessels  and  Piping  Conf., 
PVP  No.  41,  Aug  12-15,  1980,  San  Francisco,  CA, 
M.K.  Au-Yang,  ed.,  ASME:  1980,  pp  3343,  5  figs, 
1  table,  5  refs 

Key  Words:  H«at  exchangers,  Tubes,  Vortex  shedding.  Fluid- 
induced  excitation 

Vortex  shedding  can  be  a  serious  cause  of  tube  bundle  vi¬ 
bration  at  the  inlet  and  second  row  tubes  for  bundles  sub¬ 
jected  to  liquid  cross-flow.  Relatively  targe  vibration  ampli¬ 
tudes  were  measured  for  these  inlet  region  tubes  for  a  num¬ 
ber  of  test  bundles.  An  extensive  series  of  tests  were  con¬ 
ducted  during  which  the  effect  on  this  vibration  of  up-stream 
screens  end  grids  was  explored.  Bundles  which  normally 
had  inlet  vortex  resonances  were  utilizeu  for  the  tests. 


81*133 

A  Comprehensive  Approach  to  Avoid  Vibration  and 
Fretting  in  Shell-and*Tube  Heat  Exchangers 

M.J.  Pettigrew  and  P.L.  Ko 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  Nuclear 
Labs.,  Chalk  River,  Ontario,  Canada,  Flow-Induced 
Vibration  of  Power  Plant  Components.  The  Pressure 
Vessels  and  Piping  Conf.,  PVP  No.  41,  Aug  12-15, 
1980,  San  Francisco,  CA.  M.K.  Au-Vang, ed.,  ASME: 
1980,  pp  1  18, 14  figs,  1  table,  15  refs 

Key  Words:  Tubes,  Hast  exchangers.  Wear,  Fluid-induced 
excitation 

A  comprehensive  epp roach  developed  to  avoid  vibration  and 
fretting-weer  problems  in  shell -and -tuba  heat  exchangers  is 
outlined.  The  approach  consists  of  avoiding  large  vibration 
amplitudes  due  to  excitation  mechanisms  such  as  fluid- 
elastic  instability  and  periodic  wake  shedding  resonance  while 
making  sure  that  low  amplitude  vibrations  due  to  other 
sources  do  not  cause  excessive  tube  damage.  Design  data  on 
fluidelastic  instability  and  periodic  wake  shedding  in  liquid 
flow  are  given  in  the  paster.  Fretting-weer  predictions  are  out¬ 
lined  by  an  example. 


81*134 

Vibration  T eating  of  a  Straight  Tube  Type  Steam 
Generator  for  FBR 

K.  Kobatake,  M.  Su/uki,  A.  Koishikawa,  and  T.  Hash- 
imoto 


Engrg.  Dept.,  Nuclear  Systems  Div.,  Kawasaki  Heavy 
Industries,  Ltd.,  Tokyo,  Japan,  Flow-Induced  Vibra¬ 
tion  of  Power  Plant  Components.  The  Pressure  Ves¬ 
sels  and  Piping  Conf.,  PVP  No.  41,  Aug  12-15, 1980, 
San  Francisco,  CA,  M.K.  Au-Yang,  ed.,  ASME  1980, 
pp  19-31 , 20  figs,  5  tables,  14  refs 

Key  Words:  Tubes,  Boilers,  Vibration  tests.  Fluid-induced 
excitation 

Experimental  and  theoretical  results  for  tubes  vibrating  in 
air  end  stationary  water  are  presented.  The  information  was 
obtained  for  design  o>  FBR  steam  generator.  Effects  on  fre¬ 
quency,  damping,  and  dynamic  response  of  varying  the 
span  of  the  tube  supports,  as  well  as  introducing  tension  in 
the  tubes,  are  described. 


DUCTS 

(Also  see  No.  170! 


81*135 

The  Aeouatie  Output  Produced  by  a  Steady  Airflow 
Through  a  Corrugated  Duct 

A.M.  Petrie  and  I.D,  Huntley 

Paisley  College  of  Tech.,  Paisley  PA1  2BE,  Scotland, 
J.  Sound  Vib.._70  (1),  pp  1-9  (May  8,  1980)  7  figs, 
1 2  refs 

Key  Words:  Ducts,  Corrugated  structures.  Noise  generation 

The  noise  produced  by  a  steady  flow  of  air  through  a  duct 
which  it  internally  corrugated  is  investigated.  Experiments 
are  described  and  several  methods  of  attenuation  are  dis¬ 
cussed. 


81*136 

Rigorous  Solutions  for  Sound  Radiation  from  Circu¬ 
lar  Ducts  with  Hyperbolic  Homs  or  Infinite  Plane 
Baffle 

Y.C.  Cho 

NASA  Lewis  Res.  Ctr.,  Cleveland,  OH  44135,  J. 
Sound  Vib.,  69  (3),  pp  405425  (Apr  8,  1980)  15 
figs,  2  tables,  20  refs 

Key  Words:  Ducts,  Elastic  waves,  Sound  propagation 

A  rigorous  treatment  it  presented  of  sound  radiation  from 
circular  ducts  with  either  a  hyperbolic  horn  or  an  infinite 
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plane  baffle.  In  the  analysis  hyperbotoidal  wave  functions 
are  used,  which  are  defined  here,  for  the  first  time,  as  a  class 
of  eigensolutions  of  the  wave  equation  for  oblate  spheroidal 
co-ordinates.  The  numerical  results  include  the  complex 
conversion  (or  reflection)  coefficients  and  the  radiation 
directivity  for  various  incident  wave  modes,  spinning  modes 
as  well  as  axisymmetrtc  modes. 


ELECTRIC  COMPONENTS 


MOTORS 

(See  No.  161) 


DYNAMIC  ENVIRONMENT 


ACOUSTIC  EXCITATION 

(Also  see  Nos.  13.14.  19, 40,  49.  50, 51 , 105,  169) 


81-137 

Time  History  Analysis  of  Multi-Impact  Noise 

K.  Atkinson  and  P.  Lamb 

Commonwealth  Scientific  and  Industrial  Res.  Organi¬ 
zation.  Div.  of  Textile  Industry,  P.0.  Box  21,  Bel¬ 
mont.  Victoria  3216,  Australia.  Noise  Control  Engr., 
15  (1),  pp  6-10  (July/Aug  1980)  9  figs,  7  refs 

Key  Words:  Noise  generation.  Time-dependent  excitation, 
Noisa  source  identification.  Spectrum  analysers 

Time  history  analysis  is  an  important  tool  in  noise  control. 
It  can  be  used  to  identify  and  rank  the  major  impacts  of  a 
multi-impact  noise  source  when  they  are  not  audibly  re¬ 
solved.  It  is  shown  how  this  technique  may  now  be  easily 
implemented  on  modem  digital  spectrum  analyierv 


81-138 

A  Powerful  Asymptotic  Solution  for  Sound  Propaga¬ 
tion  Above  an  Impedance  Boundary 

S  I.  Thomasson 


Dept,  of  Bldg.  Acoustics,  Lund  Inst,  of  Tech.,  S-220 
07  Lund,  Sweden,  Acustica,  45  (2),  pp  122-125 
(June  1980)  C  refs 

Key  Words:  Sound  waves.  Point  source  excitation 

A  solution  is  developed  for  the  problem  of  sound  radiation 
from  a  point  source  above  an  impedance  plane.  It  is  valid 
for  any  location  of  the  source  and  the  receiver  and  for  an 
arbitrary  impedance  of  the  plane.  The  solution  it  expressed 
in  terms  of  the  complementary  error  function  and  gives  an 
accuracy  that  is  comparatively  difficult  to  obtain  by  numeri¬ 
cal  integration  of  the  exact  solution. 


81-139 

Second  Order  Low-Frequency  Scattering  by  the 
Soft  Ellipsoid 

G .  Dassios 

Dept,  of  Mathematics,  National  Tech.  Univ.  of 
Athens,  Athens,  Greece,  SIAM  J.  Appl.  Math.,  38  (3), 
pp  373-381  (June  1980)  14  refs 

Kay  Words:  Acoustic  scattering 

Low-frequency  scattering  of  a  plane  wave  by  a  triaxial 
ellipsoid  for  the  case  where  the  field  vanishes  on  its  surface 
is  considered. 


81-140 

The  Dissipation  of  Sound  at  an  Edge 

M.S.  Howe 

Bolt  Beranek  and  Newman,  Inc.,  50  Moulton  St., 
Cambridge,  MA  02138,  J.  Sound  Vib.,  70  (3),  pp 
407411  (June8, 1980)  2  figs,  17  refs 

Kay  Words:  Acoustic  scattering.  Pipes  (tubes) 

A  general  formula  is  established  for  the  rate  at  which  acoustic 
energy  is  dissipated  at  the  sharp  edgas  of  a  rigid  boundary 
by  the  generation  of  vorticity  in  the  pretence  of  a  low,  sub¬ 
sonic  mean  flow  of  uniform  mean  density. 


81-141 

Sound  Absorption  Caused  by  Vorticity  Shedding, 
Demonstrated  with  a  Jet  Flow 

D.W.  Bechert 
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Deutsche  Forschungs-  und  Versuchsanstalt  fur  Luft- 
und  Raumfahrt,  Muller-Breslau-Strasse8, 1000  Berlin 
(West)  12,  Germany,  J.  Sound  Vib.,  70  (3),  pp  389- 
405  (June8, 1980)  10  figs, 49  refs 

Kay  Words:  Acoustic  absorption.  Vortex  shedding,  Multipoie 

analysis 

A  low  frequency  sound  wave  can  be  absorbed  significantly 
when  transmitted  through  a  nozzle  and  a  jet  flow.  The  basic 
underlying  physical  phenomenon  is  that  acoustic  energy  it 
converted  into  energy  of  fluctuating  vorticity,  which  is  shed 
from  the  nozzle  edge.  Different  theories  have  become  avail¬ 
able  which  already  yield  an  excellent  quantitative  description 
of  this  effect.  These  theories  are  discussed,  and  a  derivation 
of  the  simplest  of  them,  a  multipole  analysis,  is  presented. 


81-142 

A  Finite  Element  Analyse  of  Parallel-Coupled  Acous¬ 
tic  Systems  Using  Subsystems 

D.F.  Ross 

Res.  and  Advanced  Engrg.  Lab.,  Arvin  Industries, 
Inc.,  West  Lafayette,  IN  47906,  J.  Sound  Vib.,  69 
(4),  pp  509618  (Apr  22, 1980)  8  figs,  16  refs 

Key  Words:  Acoustic  emission.  Coupled  systems,  Engine 
mufflers.  Finite  element  technique 

A  Legrangian  energy  expression  it  presented  that  it  suitable 
for  finite  element  analysis  of  parallel -coupled  acoustic  sys¬ 
tems.  at  a  series  of  subsystem!  The  technique  hat  been  ap¬ 
plied  to  automotive  muffler  configurations  and  hat  been 
verified  experimentally. 


81-143 

A  Comparison  Between  an  Existing  Propeler  Noise 
Theory  and  Wind  Tunnel  Data 

J.H.  Dittmar 

NASA  Lewis  Res.  Ctr.,  Cleveland,  OH,  Rept.  No. 
NASA-TM-81519, E-462, 41  pp  (May  1980) 
N80-25101 

Key  Words:  Propeller  noise.  Noise  prediction.  Noise  meeturs- 
ment.  Wind  tunnel  tests 

The  noise  of  three  supersonic  helical  tip  speed  propellers  wa 
compared  with  the  noise  predicted  by  an  existing  noise 
theory.  Comperitcnt  of  the  peak  blade  pattagt  tones  showed 
fairly  good  agreement  between  theory  and  experiment  et  the 


lowest  helical  tip  Mach  numbers  tested,  while  et  higher  num¬ 
bers,  the  theory  predicted  higher  noise  levels  than  measured. 


81-144 

Statietical  and  Energy-Averaged  Metrics  for  Com¬ 
munity  Noiae  Asaeamenta 

A.B.  Broderson 

Watkins  and  Associates,  Inc.,  J.  Environ.  Sci.,  23 
(4),  pp  24-30  (July/ Aug  1980)  4  figs,  10  refs 

Key  Words:  Urban  noise.  Noise  measurement.  Measurement 
techniques,  Statistical  analysis.  Statistical  energy  methods 

A  review  of  both  the  statistical  and  energy -averaged  noise 
metrics  is  presented  demonstrating  the  effectiveness  of  both, 
and  illustrating  how  one  can  translate  from  one  to  the  other. 
An  approach  to  monitoring  which  uses  the  advantages  of 
both  metrics,  but  at  relatively  low  cost,  it  also  shown. 


81-145 

Sound  Radiation  from  a  Surface  of  Porous  Material 

S.  Oie  and  R.  Takeuchi 

The  Inst,  of  Scientific  and  Industrial  Res.,  Osaka 
Univ.,  Vamadakami,  Suita,  Osaka  565,  Japan,  Acus- 
tica,  45  (2),  pp  87-95  (June  1980)  11  figs,  7  refs 

Kay  Words:  Porous  materials.  Vibrating  structures.  Elastic 
waves,  Acoustic  absorption 

The  sound  field  radiated  from  a  surface  of  porous  material 
vibrating  uniformly  it  theoretically  analyzed.  The  efficiency 
coefficients  of  radiation  and  the  sound  absorption  coeffi¬ 
cients  of  the  porous  material  in  a  few  examples  of  e  one- 
dimensional  problem  are  numerically  calculated  and  their 
frequency  responses  ere  presented  graphically. 


81-146 

Material*  for  Noiae  and  Vibration  Control 

W.E.  Purcell,  Ed. 

S/V,  Sound  Vib.,  pp  8-32  (July  1980)  38  figs,  2 
tables 

Key  Words:  Noise  reduction.  Vibration  control.  Absorbers 
(materials).  Acoustic  absorption.  Noise  barriers.  Vibration 
damping.  Vibration  isolation 
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The  mechanisms  of  sound  absorption,  sound  transmission 
loss  by  sound  barriers,  vibration  damping,  and  vibration 
isolation  are  described. 


81-147 

Plastic  Strip  and  Sheet  Barriers 

J.J.  Hohman 

Fabricated  Polymers  Div.,  The  BF  Goodrich  Co., 
Akron,  OH,  Plant  Engr.,  34  (16),  pp  71-73  (Aug  7, 
1980)  2  figs,  3  tables 

Key  Words:  Noise  reduction.  Noise  barriers.  Plastics 

The  benefits  of  plastic  barriers  for  noise  control  as  well  as 
for  containing  of  conditioned  air  and  welding  radiation  are 
described. 


81-148 

Resonating  Fields  Inside  Elastic  Scattering  Objects 

L.  Flax,  P.K.  Raju,  J.  George,  and  H.  Gberall 
Naval  Res.  Lab.,  Washington,  D.C.  20375,  J.  Acoust. 
Soc.  Amer.,_68_  (3),  pp  973-979  (Sept  1980)  12  figs, 
1 4  refs 

Key  Words:  Acoustic  scattering.  Cylinders,  Underwater 
sound.  Underwater  structures 

The  resonance  theory  of  acoustic  scattering  from  elastic 
objects  predicts  the  field  exterior  to  the  scattering  object 
to  consist  of  resonance  terms,  superimposed  on  a  non  reso¬ 
nant  background  which  corresponds  to  the  scattering  ampli¬ 
tude  for  an  impenetrable  object.  In  contrast,  the  interior  field 
is  predicted  to  consist  of  resonant  amplitudes  only,  so  that  a 
substantial  amount  of  penetration  of  the  incident  field  into 
the  acatterer  occurs  only  at  and  near  the  resonance  frequen¬ 
cies  of  the  body.  We  heve  made  quantitative  numerical 
studies  of  the  interior  fields  in  glass  cylinders  imbedded  in 
water,  and  subject  tc.  incident  acoustic  fields  from  far  distant 
or  nearby  line  sources.  The  results  are  compared  to,  and 
agree  with,  experimentally  measured  fields  inside  gless 
cylinders  es  visualized  by  the  method  of  optic -elastic  birefrin¬ 
gence.  The  study  of  resonances  in  the  separata  partial  wave 
amplitudes  will  edditionelly  lead  to  the  interpretation  of 
resonances  in  terms  of  circumferential  waves,  whose  dis¬ 
persion  curves  are  obtained  here  as  a  function  of  the  Poisson 
ratio  of  the  cylinder. 


81-149 

Highway  Noise  Abatement 

G.S.  Anderson,  C.W.  Menge,  F.L.  Hall,  H.S.  Knauer, 
and  R.E.  Armstrong 

Transportation  Res.  Board,  Washington,  D.C.,  Rept. 
No.  TRB/TRR-740,  ISBN-0-309-02998-8  .  38  pp 
(1980) 

PB80-1 90622 

Kay  Words:  Noise  reduction.  Transportation  noise,  Traffic 
noise.  Noise  barriers 

The  six  pepers  in  this  report  deal  with  the  following  arees: 
barrier  cost  reduction  program;  attitudes  toward  noise 
barriert  before  and  after  construction;  sound-absorption 
treatments  for  highway  noise  barriert;  noise  barriers  adjacent 
to  1-65  in  Philadelphia;  effectiveness  of  noise  barriers  along 
the  Capital  beltway  in  northern  Virginia;  and  systematic 
method  for  prioritizing  barrier  retrofit  projects  for  highways. 


81-150 

Highway  Noiae  Criteria  Study:  Traffic  Noiae  Data 
Baae 

D.R.  Flynn,  C.R.  Voorhees.and  S.L.  Yaniv 
National  Engrg.  Lab.,  National  Bureau  of  Standards, 
Washington,  D.C.,  Rept.  No.  NBS-TN-1 1 13-1 ,  385 
pp  (Apr  1980) 

PB80-1 79229 

Key  Words:  Traffic  noise.  Human  response.  Data  presenta¬ 
tion 

A  traffic  noise  data  base  that  was  obtained  es  pert  of  a  larga 
research  program  developed  to  identify  and  quantify  the 
important  physical  parameters  which  affect  human  response 
to  time-varying  traffic  noise  is  documented  and  various 
procedures  for  rating  such  noise  so  es  to  enable  reliable 
predictions  of  subjective  response  to  the  noise  are  investi¬ 
gated. 


81-151 

Some  Aspects  of  the  Surface  Scattering  of  Under¬ 
water  Sound 

C.  Gazanhes  and  J.  Leandre 

Laboratoire  de  Mecanique  et  d'Acoustique,  Centre 

National  de  la  Recherche  Scientifique,  13274  Mar- 
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seille  Cedex  2,  France,  J.  Sound  Vib.,_70  (1),  pp  IT- 
27  (May  8, 1980)  14  figs,  3  tables,  9  refs 

Key  Words:  Underwater  sound.  Acoustic  scattering 

The  mechanism  of  a  sound  wave  reflection  by  the  see  surface 
in  the  general  context  of  the  theory  of  time-variant  com¬ 
munication  channels  theory  it  studied.  It  is  shown  that  the 
surface  scattering  can  be  represented  by  a  constant  filter  in 
parallel  with  a  random  filter.  An  experimental  study  con¬ 
ducted  with  a  reduced  scale  model  in  an  acoustic  tank  con¬ 
firms  the  theoretical  results. 


SHOCK  EXCITATION 

(Also  see  Nos.  16,29,45,46,60,  180,216) 


81*152 

Localized  Impact  Problems  of  Componte  Laminates 

N.  Takeda  and  R.L.  Sierakowski 
Dept,  of  Engrg.  Sciences.  Univ.  of  Florida,  Gaines¬ 
ville,  FL,  Shock  Vib.  Dig.,  }2_  (8),  pp  3-10  (Aug 
1980)  1  fig,  44  refs 

Kay  Words:  Layered  materials.  Composite  materials.  Impact 
response  (mechanical) 

This  article  summarizes  work  on  locally  impacted  composite 
material  problems.  Topics  included  are:  localized  damage 
experiments  of  filament  reinforced  composite  materials, 
the  solution  of  wave  propagation  problems  bated  on  con¬ 
tinuum  mechanics  models,  and  Hertzian  contact  approaches 
to  impact  problems. 


81-153 

On  Reliability-Baaed  Structural  Optimization  for 
Earthquakes 

J ,\N.  Davidson,  L.P.  Felton,  and  G.C.  Hart 
Mechanics  and  Structures  Dept.,  School  of  Engrg. 
and  Applied  Science,  Univ.  of  California,  Los  Ange¬ 
les,  CA,  Computers  Struc.,  12  (1),  pp  99-105  (July 
1980)  5  figs,  3  tables,  12  refs 

Key  Words:  Optimum  design.  Seismic  design.  Earthquake 
response 

A  formulation  it  presented  for  the  minimum -weight  design 
of  a  structure  subjected  to  an  earthquake  ground  motion  and 
constrained  by  e  specified  upper  bound  on  overall  probability 


of  failure.  The  formulation  includes  a  probabilistic  represen¬ 
tation  of  earthquake  response  spectrum  shape  and  structural 
stiffness  characteristics. 


81-154 

Critical  Excite  bona  for  Linear  and  Nonlinear  Struc¬ 
tural  Systems 

A.J.  Philippacopoulos 

Ph.D.  Thesis,  Polytechnic  Inst,  of  New  York,  74  pp 
(1980) 

UM  8019409 

Key  Words:  Seismic  excitation,  Ground  motion.  Critical 
response  spectra 

A  new  type  of  seismic  assessment  of  structures  is  described. 
The  basis  for  this  assessnent  lies  in  the  concept  of  the 
"critical  excitation".  The  latter  is  a  seismic  excitation  which 
is  generated  by  combining  a  properly  selected  set  of  recorded 
ground  motions  together  with  a  maximization  procedure.  It 
is  a  site  as  well  as  system  dependent  excitation.  Both  linear 
and  nonlinear  structures  were  considered. 


81-155 

A  Review  of  Human  Tolerance  to  Side  Impact 

R.F.  Neathery 

Oklahoma  State  Univ.,  Stillwater,  OK,  Rept.  No. 
DOT-HS-805  296,  19  pp  (Sept  1979) 

PB80-1 82983 

Key  Words:  Collision  research  (automotive).  Human  toler¬ 
ance,  Standards  and  codes 

Recent  studies  on  the  response  and  tolerance  of  human 
cadavers  to  side  impact  ere  reviewed.  Attempts  to  statis¬ 
tically  model  these  data  in  order  to  predict  injury  from  side 
impact  in  motor  vehicle  crashes  are  detailed. 


81-156 

Airblaat  Attenuation  Experiments  for  the  M-X 
Trench 

D.T.  Hove  and  J.E .  Craig 

Science  Applications,  inc.,  El  Segundo,  CA,  Rept. 
No.  SAI-79-646-LA,  150  pp  (Dec  31, 1978) 

AD-A085  725/0 
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Kry  Words:  Shock  tube  tests.  Air  blest.  Shock  wave  attenu¬ 
ation 

A  series  of  experiments  were  performed  in  the  NASA  Ames 
Electric  Arc  Shock  Tube  to  investigate  the  propagation  of 
strong  shock  waves  in  tubes  with  transverse  ribs.  The  experi¬ 
ments  were  designed  to  measure  shock  attenuation,  end  wall 
reflected  pressures,  wall  drag  and  flowfield  structure  to  pro¬ 
vide  a  basis  for  development  of  computer  models  for  analysis 
of  blast  wave  propagation  in  the  M-X  trench. 


81-157 

Airblast  Experiments  for  the  M-X  Spur 

J.E.  Craig 

Science  Applications  Inc.,  El  Segundo.CA,  Rept.  No. 
SA1 -79-669-LA,  DNA4721F,  AD-E300  790,  49  pp 
(Dec  31, 1978) 

AD-A085  580/9 

Key  Words:  Shock  tube  tests.  Air  blast.  Shock  wave  propaga¬ 
tion 

A  series  of  experiments  was  performed  in  the  NASA  Ames 
Electric  Arc  Shock  Tuba  to  investigate  the  propagation  of 
strong  waves  in  a  model  of  the  M-X  Spur.  Tha  experiments 
were  designed  to  measure  incident  and  reflected  shock  pres¬ 
sures  to  provide  e  basis  for  the  development  of  computer 
models  for  analysis  of  blast  wave  propagation  in  the  M-X 
Spur. 


VIBRATION  EXCITATION 

(Also  see  No.  89) 


81-158 

Two  Dinitnsional  Stability  Analyst  of  Two  Coupled 
Conductor!  with  One  in  the  Wake  of  the  Other 

Y.T.  Tsui  and  C.C.  Tsui 

Institut  de  Recherche  de  I 'Hydro-Quebec,  Varennes, 
Quebec,  Canada,  J.  Sound  Vib„  69  (3),  pp  361-394 
(Apr  8, 1980)  2  figs,  4  tables,  13  refs 

Key  Words:  Flutter,  Fluid-Induced  excitation 

Two  problems  in  wake-induced  flutter,  namely,  flutter  asym¬ 
metry  end  frequency  coalescence,  were  clarified  by  using 
the  Routh-Hurwitz  stability  criteria  to  study  the  flutter 
of  the  leeward  conductor  in  the  wake  of  the  fixed  windward 
conductor  within  the  framework  of  quasi-steady  aerodynam¬ 
ic  theory.  The  two  dimensional  stability  of  two  coupled  con¬ 
ductors  with  and  without  damping  it  studied. 


81-159 

On  Combination*  of  Random  Loads 

D.P.  Gaver  and  P.A.  Jacobs 

Naval  Postgraduate  School,  Monterey,  CA,  Rept.  No. 
NPS55-80-006,  51  pp  (Jan  1980) 

AD-A085  489/3 

Key  Wordt:  Random  loads.  Probability  theory 

Certain  simple  but  somewhat  realistic  probabilistic  load 
models  are  given  and  the  resulting  probabilistic  modal  of  the 
total  stress  on  the  structure  caused  by  the  loads  is  considered. 


81-160 

Interdependence  of  the  Spectral  Denntiea  of  Multiple 
Response* 

S.  Mahalingam,  D.B.  Macvean.and  J.D.  Robson 
Dept,  of  Mech.  Engrg.,  Univ.  of  Glasgow,  Glasgow 
G12  8QQ,  Scotland,  J.  Sound  Vib.,69  (3),  pp  461- 
476  (Apr  8, 1980) 

Key  Words:  Spectral  energy  distribution  techniques.  Random 
excitation.  Linear  systems 

The  spectral  densities  (direct  and  cross)  of  the  multiple  re¬ 
sponse  records  of  a  linear  system,  such  as  *  structure,  sub¬ 
jected  to  multiple  random  excitation  are  analyzed. 


MECHANICAL  PROPERTIES 


DAMPING 

(Also  see  Nos.  75,  146,  213,  214) 


81-161 

Damping  and  the  Step  Motor 

V.  Coughlin,  Ed. 

Design  Engineering,  pp  55-67  (Sept  1980)  8  figs 

Key  Words:  Motors,  Coulomb  friction.  Vibration  damping 

Several  mechanical  and  alactronic  damping  methods  for 
stabilizing  step  motors  are  briefly  discussed. 
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FATIGUE 

(Also  see  Nos.  205,211) 


81-162 

Damage  Accumulation  and  Fracture  Criterion*  for 
Cyclic  Multistage  Load*  (Schadenaakkumulationa- 
und  Bruchkriterien  fur  zyklische  Mehrstufenbean- 
spruchungen) 

J.  Wolfel 

VEB  Komplette  Chemieanlagen  (KCA),  Dresden, 
Maschinenbautechnik,  29  (1),  pp  38-41  (1980)  5 
figs,  7  refs 
(In  German) 

Key  Words:  Fatigue  (materials).  Fracture  properties 

A  working  hypothesis  with  a  general  method  and  a  tested 
setup  for  computation  of  the  damages  of  materials  owing 
to  any  cyclic  stress  is  presented.  Examples  of  single-stage 
stresses  and  multistage  stresses,  order  influences,  etc.  explain 
the  computation  method. 


81-163 

Minicomputer  Relates  Vibration  and  Fatigue 

T.R.  Comstock, T.  Dilger.and  T.  Bernard 
Structural  Dynamics  Res.  Corp.,  Milford,  OH,  Reli¬ 
ability,  Stress  Analysis  and  Failure  Prevention  Meth¬ 
ods  in  Mechanical  Design,  Inti.  Conf.,  Aug  18-21, 
1980,  San  Francisco,  CA.  W.D.  Milestone,  ed., 
ASME.  1980,  pp  263-268, 15  figs,  4  refs 

Kay  Words:  Fatigu*  life.  Graphic  methods.  Computer-aided 
techniques 

An  approach  it  presented  which  uses  a  minicomputer  bated 
system  for  data  acquisition  and  analysis  with  graphic  displays 
as  it  relates  to  fatigu*  life  estimation  and  design.  Procedures 
are  developed  for  identifying  and  eliminating  damaging 
events  due  to  either  overall  duty  cycle,  forced  vibration  or 
structural  dynamic  characteristics.  Two  case  histories  are 
discussed  to  illustrate  the  overall  approach. 


81-164 

Combined  Fatigue  Stress  Concentration  Factor 
Determination 

G.M.  Kurajian  and  T.V.  Na 


Univ.  of  Michigan,  Dearborn,  Ml,  Reliability,  Stress 
Analysis  and  Failure  Prevention  Methods  in  Mechani¬ 
cal  Design,  Inti.  Conf.,  Aug  18-21 , 1980,  San  Francis¬ 
co,  CA,  W.D.  Milestone,  ed.,  ASME  1980,  pp  285 
291 , 4  figs,  4  tables,  1 1  refs 

Key  Words:  Fatigue  life.  Machinery  components.  Design 
techniques 

A  view  of  the  state  of  the  art  embracing  the  spectrum  of 
methods  employed  by  different  designers  to  account  for  all 
stress  concentration  effects  in  calculations  for  use  in  the 
design  of  machine  elements  and  components  subjected  to 
combined/fatigue  loadings  it  presented. 


81-165 

A  Methodology  for  the  Evaluation  of  Fatigue  Damage 
in  Structures  Exposed  to  Random  Excitation 

RA.  Kenny  and  S.  Chandra 

Combustion  Engineering,  Inc.,  Windsor,  CT,  Reli¬ 
ability,  Stress  Analysis  and  Failure  Prevention  Meth¬ 
ods  in  Mechanical  Design,  Inti.  Conf.,  Aug  18  21, 
1980,  San  Francisco,  CA,  W.D.  Milestone,  ed., 
ASME:  1980,  pp  293-295,2  figs,  1  table, 6  refs 

Key  Words:  Fatigue  life.  Random  excitation 

A  method  it  offered  for  the  determination  of  how  many  and 
which  modes  contribute  significantly  to  total  response  and 
how  fatigue  damage  may  be  calculated  for  that  response. 


ELASTICITY  AND  PLASTICITY 


81-166 

Dynanic  Behavior  of  Structures  Composed  of  Strain 
and  Workhardetting  Viaco- Plastic  Materials 

A.R.S.  Ponter 

Dept,  of  Engrg.,  Leicester  Univ.,  Leicester,  UK,  Inti. 
J.  Solids  Struc.,  J6  (9),  pp  793-806  (1980)  10  figs, 
1 1  refs 

Key  Words:  Viscoplastic  media.  Dynamic  structure!  analysis 

A  dynamic  convergence  theorem  it  proven  for  a  das*  of 
visco-plastic  constitutive  equations  involving  internal  state 
variables,  which  provides  an  extension  of  a  result  due  to 
Martin. 
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81-167 

Wave  Propagation  in  Anisotropic  Non-Hotnogeneous 
Thermo  vise  oeiaitic  Media 

D.  Turhan 

Dept,  of  Engrg.  Sciences,  Middle  East  Technical 
Univ.,  Ankara,  Turkey,  J.  Sound  Vib.,  69  (4),  pp 
569-682  (Apr  22, 1980)  1  fig,  21  refs 

Kay  Words:  Tharmoviscoelasticity  thaory.  Wave  propagation 

Propagation  of  waves  in  linear  anisotropic  non-homogeneous 
thermoviscoelastic  madia  is  investigated  by  employing  the 
basic  ideas  of  the  theory  of  singular  surfaces  and  of  ray 
theory. 


EXPERIMENTATION 


MEASUREMENT  AND  ANALYSIS 

(Also  see  No.  56) 


81-168 

The  Direct  Measurement  of  Acoustic  Energy  in 
Transient  Sound  Fields 

R.J.  Alfredson 

Dept,  of  Mech.  Engrg.,  Monash  Univ.,  Clayton, 
Victoria  3168,  Australia,  J.  Sound  Vib.,  70  (2), 
pp  181-186  (May  22, 1980)  3  figs,  17  refs 

Kay  Words:  Acoustic  measuring  instruments.  Digital  tech¬ 
niques,  Graphic  methods 

A  device  bated  on  two  closely  spaced  microphones  hat  been 
developed  foi  measuring  acoustic  energy  in  transient  sound 
fields.  A  grsph  of  the  acoustic  energy,  at  a  function  of  time, 
it  obtained  at  any  nominated  position  and  direction.  All 
processing  of  the  signals  it  carried  out  digitally. 


81-169 

Study  of  an  Experimental  Probe  for  the  Measure¬ 
ment  of  the  Acoustic  Pressure  Inside  An  Airflow 

H.  Huguenin 

Office  National  d'Etudes  et  de  Recherches  Aero- 


spatiales,  Paris,  France,  Rept.  No.  ONERA-NT-1979- 
5,  ESA-TT-633, 63  pp  (1979) 

Key  Words:  Noise  measurement.  Measurement  techniques 

The  turbulence  generated  by  the  presence  of  a  microphone 
placed  to  study  the  origin  of  noise  of  an  aircraft  in  motion, 
and  the  effect  it  has  upon  the  measurements  of  acoustic 
pressure  within  the  fluids  in  .notion,  are  discussed.  An  acous¬ 
tic  probe,  designed  to  reduce  the  influence  of  the  instrument 
during  such  measurements  is  described. 


81-170 

An  Impulse  Test  Technique  with  Application  to 
Acoustic  Measurements 

M.  Salikuddin,  P.D.  Dean,  H.E.  Plumblee,  Jr.  and 
K.K.  Ahuja 

Lockheed-Georgia  Co.,  Marietta,  GA  30063,  J.  Sound 
Vib.,  70  (4),  pp  487601  (June  22,  1980)  16  figs, 
12  refs 

Key  Words:  Measurement  techniques.  Ducts,  Acoustic 
linings.  Acoustic  absorption 

A  msthod  is  described  for  measuring  the  acoustic  properties 
of  an  absorbent  material  and  a  duct/nozzl*  systsm  (with  or 
without  airflow)  in  which  a  high  voltage  spark  discharge  is 
used  as  an  impulse  source  of  sound.  The  cross-spectra  of  the 
incident,  reflected  and  transmitted  acoustic  pressure  tran¬ 
sients  are  analyzed  by  wav  of  an  FFT  digital  processor  in 
the  form  of  complex  transfer  functions.  The  impulse  method 
has  been  justified  by  comparisons  that  show  excellent  agree¬ 
ment  with  data  obtained  from  existing  methods. 


81-171 

Viaual  Characteristics  of  Inhomogeneous  Acoustic 
Wave* 

J.A.  Clark 

Acousto-Optics  Lab.,  Catholic  Univ.  of  America, 
Washington,  D.C.  20064,  J.  Sound  Vib.,  70  (2), 
pp  267-273  (May  22, 1980)  2  figs,  14  refs 

Kay  Words:  Elastic  waves.  Wave  propagation.  Holographic 
techniques.  Interferometers 

Experimentally  obtained  visualizations  of  propagating  in¬ 
homogeneous  acoustic  waves  driven  by  zero-order  antisym¬ 
metric  Lamb  waves  (flexural  waves)  in  water  era  presented. 
The  inhomogeneous  waves  are  visualized  by  optical  holo- 
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graphic  interferometry.  A  serin  of  photographs  show  the 
evolution  in  time  of  instenteneous  ecoustic  pressure  distri¬ 
bution!  essociated  with  propegeting  inhomogeneous  waves. 


81-172 

A  Holographic  Technique  with  Computer  Aided 
Analysis  for  the  Measurement  of  Wear 

D.  Groves,  M.J.  Lalor,  N.  Cohen,  and  J.T.  Atkinson 
Dept,  of  Mechanical,  Marine  and  Production  Engrg., 
Liverpool  Polytechnic,  Byrom  St.,  Liverpool  L3  3AF, 
UK,  J.  Phys.  E.  (Sci.  Instr.),  K3,  pp  741-746  (July 
1980)  14  figs,  3  refs 

Key  Words:  Wear,  Holographic  techniques.  Measurement 
techniques.  Computer  aided  techniques 

A  technique  is  described  which  utilizes  the  three  dimensional 
information  contained  in  photographs  of  contour  fringed 
holographic  images  of  surfaces  to  determine  the  volume 
change  of  a  body  due,  for  example,  to  wear.  The  contour 
fringes  are  produced  on  the  holographic  image  of  a  surface 
by  dual  index  holographic  contouring. 


81-173 

Piezoelectric  Vibration  Detector  for  Sensing  a  Nearby 
In  trader 

J.T.  Red fern 

Dept,  of  the  Navy ,  Washington,  D.C.,  U.S.  PATENT -4 
194  194,4  pp  (Mar  1980) 

Key  Words:  Vibration  detectors,  Piezoelectric  transducers 

An  intrusion  sensor  using  thin  film  piezoelectric  transducers 
to  tense  nearby  mechanical  vibrations  is  described.  The  hose¬ 
like  sheath  contains  a  pair  of  insulating  strips  which  carry 
conductive  leaves  on  their  outer  surfaces. 


81-174 

A  Fiber-Optic  Laaer-Doppler  Probe  for  Vibration 
Anaiysia  of  Rotating  Machines 

R.A.  Cookson  and  P.  Bandyopadhyay 
Applied  Mechanics,  School  of  Mech,  Engrg.,  Cran- 
field  Inst,  of  Tech.,  Cranfie'd,  Bedford,  UK,  J,  Lu- 
bric.  Tech.,  Trans.  ASME,  102  (3),  pp  607-612  (July 
1980)  2  figs,  5  tables,  7  refs 


Key  Words:  Rotating  structures.  Vibration  measurement. 
Vibration  probes.  Amplitude  measurement.  Frequency 
measurement 

The  problem  of  obtaining  vibratory  information  from  re¬ 
mote,  rotating,  components  within  a  machine  has  been  over¬ 
come  by  means  of  a  laser-Doppler  fiber-optic  probe.  Laser 
light  is  transmitted  down  the  fiber-optic  and  scattered  light 
it  returned  for  analysis  in  the  tame  way. 


81-175 

Interface  Problem*  of  Measurement 

G.M.  Hieber 

Hieber  Engineering,  Watchung,  NJ,  Hydraulics  & 
Pneumatics,  33  (8),  pp  66-70,  76  (Aug  1980)  7  figs 

Key  Words:  Measurement  techniques.  Vibration  measure¬ 
ment 

The  importance  of  proper  installation  of  sensors  for  the 
measurement  of  motion  (displacement,  acceleration  and 
velocity),  force,  torque  and  flow  it  discussed,  taking  into 
consideration  the  interaction,  across  and  through  variables, 
and  natural  frequency  of  the  tensor, 


81-176 

Rotating  Machinery  Rolling  Element  Bearing  Perfor¬ 
mance  Monitoring  Uang  the  Fiber  Optic  Method 

G.J.  Philips 

David  W.  Taylor  Naval  Ship  R  &  D  Sir.,  Annapolis, 
MD,  Reliability,  Stress  Analysis  aid  Failure  Preven¬ 
tion  Methods  in  Mechanical  Design,  Inti.  Conf., 
Aug  18-21 , 1980,  San  Francisco,  CA,  W.D.  Milestone, 
ed.,  ASME :  1980.  pp  37-43, 15  figs,  14  refs 

Key  Words:  Vibration  measurement.  Measurement  tech¬ 
niques,  Vibration  probes.  Fiberscopes,  Beeringt 

Fiber  optic  proximity  probes  ere  mounted  inside  •  bearing 
housing  to  directly  measure  the  vibretions  on  the  outer 
rice  of  the  beering.  This  method  is  compered  to  the  tredi- 
tionel  methods  which  utilize  externally  mounted  sensors. 


81-177 

Horizontal  Contact  Reeonances  of  Vibration  Pickup 
with  Rectangular  Bam  on  Soil  Surface* 

S.  Omata  and  S.  Morita 
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College  of  Engrg.,  Nihon  Univ.,  Tokusada,  Koriyama, 
Fukushimaken  963,  Japan,  J.  Acoust.  Soc.  Amer., 
68  (2),  pp  393403  (Aug  ’980)  15  figs,  10  refs 

Key  Words:  Measurino  instruments,  Vibration  measurement, 
Grouno  vibration 

The  characteristics  of  the  horizontal  contact  resonances  of 
the  rectangular  vibration  pickup  with  various  base  shapes 
are  indicated  and  expressions  for  a  coupled  motion  of  the 
pickup  are  derived.  It  is  suggested  that  the  horizontal  reso¬ 
nance  and  the  response  of  the  coupling  system  of  the  rectan¬ 
gular  vibration  pickup  are  significantly  affected  by  the 
height  of  the  center  of  gravity,  the  base  area,  and  the  base 
shape. 


81178 

Sensible  Display  of  Power  Spectral  Density  Informa¬ 
tion 

W.D.  Everett 

Pacific  Missile  Test  Ctr.,  J.  Environ.  Sci.,^3  (4),  pp 
21-24  (July/Aug  1980)  4  figs,  1  ref 

Key  Words:  Data  presentation.  Power  w>actrs.  Random 
vibration 

It  is  increasingly  popular  to  display  random  vibration  power 
spectral  density  data  in  logarithmic  formats  and  the  resul¬ 
tant  distorted  display  is  misleading  in  describing  the  vibration 
spectra.  Some  of  the  errors  that  the  logarithmic  formatting 
promotes  are  identified;  a  rationale  for  determining  a  linear 
format  it  proposed;  and  a  request  is  made  that  random 
vibration  analysis  community  adopt  some  uniform  format, 
incorporating  linear  scales,  for  PSD  presentation. 


81-179 

A  Frequency  Domain  Analyaia  of  the  linear  Dis¬ 
crete  Kalman  Filter 

W.J.  Costello 

Naval  Postgraduate  School,  Monterey,  CA,  Master's 
thesis,  100  pp  (Mar  1980) 

AD-A085  058/6 

Key  Words:  Filters,  Frequency  domain  method 

The  linear  discrete  Kalman  filter  is  analyzed  using  a  fre¬ 
quency  domain  *>p roach,  Process  and  measurement  noise 
covariances  are  shown  to  be  critical  design  parameters  which, 
together  with  the  assumed  prior  state  and  covariance  esti¬ 
mates.  completely  determine  the  gain  schedule  of  the  linear 


Kalman  filter.  Several  relevant  design  techniques  are  illus¬ 
trated  and  discussed. 


DYNAMIC  TESTS 

(Also  see  Nos.  24,  25.  31, 215) 


81-180 

Simulation  of  Dynamic  Environments  for  Dengn 
Verification 

M.S.  Agbabian 

Agbabian  Associates,  250  N.  Nash  St.,  El  Segundo, 
CA,  90245,  Nucl.  Ergr.  Des.,  59  (1),  pp  127-141 
(July  1980)  15  figs,  13  refs 

Key  Words:  Dynamic  tests.  Testing  techniques.  Earthquake 
response.  Nuclear  reactors.  Reviews 

Surveys  on  verification  techniques  are  updated  in  this  report 
to  include  recent  applications  in  nuclear  facilities  that  use 
transient  methods  for  dynamic  excitation.  Brief  discussions 
of  the  theoretical  consider tuions  underlying  this  testing 
approach,  as  well  as  requirements  for  correlation  of  experi¬ 
mentally  and  analytically  derived  data  are  covered. 


81-181 

Development  and  Evaluation  of  a  Belt  Restraint 
System  for  Small  Cars  Using  Force  Limiting 

Calspan  Corp.,  Buffalo,  NY,  Rept.  No.  CALSPAN- 
6174-V-3,  DOT-HS-805  303,  518  pp  (Apr  1979) 
PB80-187347 

Key  Words:  Safety  restraint  systems.  Seat  belts.  Dynamic 
lasts 

Development  and  evaluation  of  a  force  limited  bait  rettreint 
system  for  small  cars  haa  been  completed.  The  belt  restraint 
system  with  paaelva  capability  was  developed  through  the  use 
of  three  dimensional  computer  simulations  and  sled  tests. 


81-182 

A  Test  Facility  for  the  Measurement  of  Heavy  Ve¬ 
hicle  Stupe  anon  Parameters 

C.B.  Winkler  and  M.  Hagan 
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Highway  Safety  Res.  Inst.,  Univ.  of  Michigan,  SAE 
Paper  No.  800906,  32  pp,  16  figs,  1  table,  6  refs 

Key  Words:  Tut  facilities,  Suspension  systems  (vehicles) 

A  new  facility  for  the  measurement  of  the  compliance, 
kinematic  and  coulomb  friction  properties  of  heavy  vehicle 
suspensions  is  described.  The  facility  may  last  single  or 
tandem  and  front  or  rear  suspensions.  Test  procedures  for 
measurement  of  vertical  and  roll  rates,  kinematic  and  com¬ 
pliant  steer  effects  are  presented.  Qualitative  findings  are 
discussed  and  example  data  is  appended. 


SCALING  AND  MODELING 


81-183 

Measurement*  of  Nonlinear  Wheeleet  Force*  in  Flange 
Contact  lining  Dynamically  Scaled  Model* 

L.M.  Sweet,  J.A.  Sivak,  and  W.F.  Putman 
Dept,  of  Mech.  and  Aerospace  Engrg.,  Princeton 
Univ.,  Princeton,  NJ,  Rept.  No.  MAE/TR-1406, 
DOT/R SPA/DPB-50-80/6, 1 12  pp  (Mar  1980) 

PB80 190747 

Kay  Words:  Railroad  cars.  Interaction:  rail-wheel.  Test 
models.  Scaling 

New  experimental  methods  are  presented  for  the  study  of 
rail  vehicle  dynamics  through  the  usa  of  scaled  models  on 
tangent  track,  and  the  application  of  these  techniques  to  the 
measurement  o'  nonlinear  wheelset  force/displacement 
relations  in  steady-state. 


DIAGNOSTICS 


81-184 

Identification  of  Crack*  in  Welded  Joint*  of  Complex 
Structure* 

T.G.  Chondrosand  A.D.  Dimarogonas 
School  of  Engrg,,  Univ.  of  Patras,  Patras,  Greece,  J. 
Sound  Vib.,  69  (4),  pp  531-538  (Apr  22,  1980)  8 
figs,  1 1  refs 

Key  Words:  Crack  detection.  Failure  analysis.  Joints  ((unc¬ 
tions),  Welded  Joints,  Beams,  Cantilever  beams 

The  problem  of  the  influence  of  a  crack  in  •  welded  Joint  on 
the  dynamic  behavior  of  a  structural  member  is  discu.  red. 


Analytical  and  experimental  investigations  show  the  relation 
between  the  change  in  natural  frequency  of  vibration  of  a 
cantilever  beam  and  the  crack  depth  that  appears  at  the  built- 
in  edge  which  is  clamped  by  a  weld. 


81-185 

A  New  Method  for  the  Detetmination  of  Ball  Bearing 
Damage  (Ein  neuea  Verfahren  cur  Beatimmung  von 
W  aklagerachaden) 

tty.  Berndt  and  J.  Kolitsch 

VDI  Z„  222  (12),  pp  487490  (June  1980)  3  figs, 

10  refs 

(In  German) 

Key  Words:  Bearings,  Ball  bearings.  Diagnostic  techniques 

A  new  method  for  the  determination  of  bearing  damage 
using  a  wire  strain  gauge  was  developed.  It  is  based  on  the 
determination  of  local  stresses  in  a  stationary,  as  well  as  on 
a  rotating  portion  of  the  bearing.  The  method  it  independent 
of  bearing  loads  and  does  not  have  to  be  calibrated.  It  it 
applicable  for  bearings  of  any  size  and  at  any  speed. 


81-186 

Analysis  of  Repetitive  Meckaniun  Signature* 

S.  Braun  and  B.  Seth 

Faculty  of  Mech.  Engrg.,  Teclinion-lsrael  Inst,  of 
Tech.,  Haifa,  Israel,  J.  Sound  Vib.,  70  (4),  pp  513- 
526  (June  22,  1980)  1 2  figs,  2  tables,  8  refs 

Key  Words:  Signal  processing  techniques.  Signature  analysis. 
Rotating  structures 

A  new  signal  decomposition  for  repetitive  signatures  it 
introduced  bated  on  the  concept  of  derived  time  series, 
produced  by  rearranging  the  original  signal  by  using  points 
one  period  apart.  Time  domain  averaging  it  shown  to  be  a 
special  cate  of  such  rearrangement,  and  a  second  technique 
of  variance  analysis  is  presented. 


81-187 

Development  and  Analyas  of  Protection  Systems 
Baaed  on  the  Frequency  Signals  (Entwiekhing  und 
Anal  vie  nines  Schutuy  stents  auf  der  Basis  von 
F  requencaignalen ) 

G.  Meyer 
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Fortschritt-Ber.  VDI-Zt„  Ser.  8,  No.  32  (1980),  158 
pp,  68  figs,  Price:  85.00-DM.  Avail:  VDI  Verlag 
GmbH,  Postfach  1 139,  Dusseldorf  1,  Germany.  Sum¬ 
marized  in  VDI-Z.  122  (1 1 ) , p  43  (June  1980) 

(In  German) 

Key  a.  fsiiure  analysis,  Signet  processing  technique!. 
Nuclear  nr-  ..  ?» 

A  new  protection  system  for  structure!  with  a  high  potential 
of  danger  to  man  and  the  environment,  such  as  nuclear 
facilities,  is  proposed.  The  development,  construction,  and 
testing  of  the  protection  system  based  on  the  frequency 
signals  is  described.  A  discussion  of  the  most  important 
characteristics  of  components,  the  interconnection  of  com¬ 
ponents,  and  the  necessary  frequency  range  for  signal  trans¬ 
mission  is  included. 


MONITORING 


81188 

Acoustic  Emiarion  Weld  Monitor  System.  Data  Ac¬ 
quisition  and  Investigation 

R.A.  Groenwald,  T.A.  Mathieson,  and  C.T.  Kedzior 
GARD  Inc.,  Niles,  IL,  Rept.  No.  TARADCOM- 
TR-12468,  71  pp  (Oct  1979) 

AD-A085  518/9 

Kay  Words:  Acoustic  emission.  Monitoring  techniques. 
Welded  joints.  Data  processing 

The  standard  weld  inspection  techniques  of  radiography  and 
ultrasonics  have  intrinsic  disadvantages.  The  new  technology 
of  acoustic  emission  has  shown  an  applicability  to  weld  in¬ 
spection  which  could  overcome  such  disadvantages  This 
program  is  directed  at  utilising  acoustic-emission  as  a  weld 
monitoring  technique  on  a  specific  Army  welding  applica¬ 
tion. 


81-189 

A  Doppler  Technique  for  Detecting  and  Locating 
Excewhrdy  Vibrating  Blades  in  a  Running  Turbine 

R.L.  Leon 

Franklin  Res.  Ctr.,  A  Division  of  the  Franklin  Inst., 
Philadelphia,  PA,  Reliability,  Stress  Analysis  and  Fail¬ 
ure  Prevention  Methods  in  Mechanical  Design,  Inti. 
Conf.,  Aug  18-21,  1980,  San  Francisco,  CA,  W.D. 
Milestone,  ed.,  ASME  1980,  pp  59-66,  19  figs,  4  refs 


Key  Words:  Rotor  blades  (turbomachmery).  Monitoring 
techniques,  Doppler  affect 

A  method  is  presented  for  pinpointing  those  blades  of  a 
running  turbine  that  might  be  vibrating  excessively  in  reso¬ 
nance  with  either  running  speed,  nozzle  passing  frequency, 
or  one  of  their  harmonics.  Only  one  stationary  tensor  per 
stage  is  required,  along  with  a  once-per-rev  phase  reft  -ence 
signal.  The  method  utilizes  specific  signal  manipulations 
in  both  the  time  and  frequency  domains  to  uncover  the  tell¬ 
tale  Doppler  signature,  which  normally  would  ba  masked  in 
the  raw  signal. 


81-190 

Nearest  Neighbor-Time  Series  Analysts  Ossification 
of  Faults  in  Rotating  Machinery 

W.  Gersch,  T.  Brotherton,  and  S.  Braun 
Dept,  of  Information  and  Computer  Sciences,  Univ. 
of  Hawaii,  Honolulu,  HI,  Reliability,  Stress  Analysis 
and  Failure  Prevention  Methods  in  Mechanical  De¬ 
sign,  Inti.  Conf.,  Aug  18-21,  1980,  San  Francisco, 
CA,  W.D.  Milestone,  ed.,  ASME:  1980,  pp  51-58, 
3  figs,  18  refs 

Key  Words:  Rotating  structures.  Failure  analysis.  Monitoring 
techniques 

A  unified  nearest  neighbor-time  series  analytit  approach  to 
the  problem  of  the  classification  of  faults  in  rotating  ma¬ 
chinery  is  developed.  Examples  of  the  classification  of 
acceleration,  pressure  and  torque  sensor  data  from  station¬ 
ary,  locally  stationary  and  covariance  stationary  time  series 
with  mean  value  time  functions  are  considered.  Estimates 
of  ths  probability  of  misclatsification  are  computed  for  each 
situation. 


81-191 

An  Experimental  Evaluation  of  Direct  and  Indirect 
Method!  for  Assessing  Machinery  Condition 

G.D.  Xistris  and  T.S.  Sankar 

Dept,  of  Mech.  Engrg.,  Concordia  Umv.,  Montreal, 
Canada,  Reliability,  Stress  Analysis  and  Failure  Pre¬ 
vention  Methods  in  Mechanical  Design,  Inti.  Conf., 
Aug  18-21 , 1980,  San  Francisco,  CA.  W.D.  Milestone, 
ed.,  ASME:  1980,  pp  45-50, 6  figs,  15  refs 

Ksy  Words:  Monitoring  tschniquat.  Machinery,  Fatigue 
life.  Probability  theory.  Stochastic  processes 
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A  comparative  study  of  tha  diract  and  indiract  methods  of 
assessing  industrial  machinery  condition  it  presented,  sup¬ 
ported  by  an  experimental  investigation  on  a  snail  internal 
combustion  engine.  Both  quantitative  and  qualitative  correla¬ 
tions  are  discussed  and  a  set  of  recommendations  for  future 
applications  is  proposed. 


ANALYSIS  AND  DESIGN 


ANALYTICAL  METHODS 

(Also  see  No.  142) 


81-192 

Approximate  Analysts  of  Non-Linear  Systems  by 
Laplace  Transform 

S.B.  Karmakar 

Bell  Labs.,  Whippany  Rd„  Whippany,  NJ  07981,  J. 
Sound  Vib.,  69  (4),  pp  597-602  (Apr  22,  1980)  2 
figs,  12  refs 

Key  Words:  Laplace  transformation.  Nonlinear  systems. 
Time  domain  method 

The  possibilities  of  extending  the  Laplace  transform  method 
to  the  domain  of  non-linear  systems  analysis  it  discussed. 
The  equation  representing  a  given  non-linear  system  it  first 
transformed  from  the  time  domain  to  a  multidimensional 
frequency  domain  by  introducing  tha  concept  of  a  general¬ 
ized  transfer  function.  Transformation  from  the  multi¬ 
dimensional  domain  to  a  domain  of  a  tingle  dimension  it 
obtained  by  the  technique  of  association  of  variables.  Time 
domain  response  it  then  found  by  inverse  Laplace  transfor¬ 
mation. 


81-193 

Eigenvalues  for  Dilatable  Resonators  with  Slightly 
Misaligned  Strip  Minrora 

C.  Santana  and  LB.  Felsen 

Instituto  de  Pesquisas  Espaciais,  Sao  Jose  dos  Cam¬ 
pos,  Brazil.  Rept.  No.  INPE-1738-RPE/137-REV,  17 
pp  (May  1980) 

N80-26140 

Key  Words:  Resonators,  Eigenvalue  problems 

Very  small  misalignments  in  unstable  strip  resonators  may 
cause  detachment  of  the  low  lots  eigenmode  at  lower  equiva¬ 


lent  Fresnel  number,  N  tub  eq,  end  introduce  different 
periodicities  into  the  eigenvalue  curve  as  e  function  of  N 
sub  eq.  Using  the  resonance  equation  developed  previously 
from  waveguide  mode  theory,  this  behavior  it  explained  in 
physical  terms  by  coupling  between  mode  fields  with  even 
and  odd  symmetry,  which  are  uncoupled  in  the  perfectly 
aligned  configuration.  A  simplified  explicit  equation  derived 
for  the  eigenvalues  of  the  detached  mode  is  found  to  predict 
correctly  the  periodicities  of  the  eigenvalue  oscillations. 


81-194 

An  Integral  Equation  Approach  for  the  Generation  of 
Seianic  Power  Spectral  Density  Functions 

C.  Sundararajan  and  G.D.  Gupta 
EDS  Nuclear,  Inc.,  San  Francisco,  CA  94104,  J.  Pres¬ 
sure  Vessel  Tech.,  Trans.  ASME,  102  (3),  pp  264-270 
(Aug  1980)  3  figs,  7  tables,  8  refs 

Kay  Words:  Seismic  response  spectra.  Spectral  energy  distri¬ 
bution  techniques,  Integral  equations 

An  integral  equation  approach  is  presented  for  the  generation 
of  seismic  power  spectral  density  functions  from  specified 
response  spectra.  The  problem  of  generating  the  response 
spectrum  consistent  power  spectral  density  function  is 
formulated  as  an  integral  equation  with  an  inequality  con¬ 
straint  and  the  equation  it  solved  by  collocation  technique. 
An  example  problem  is  solved  and  the  convergence  of  the 
solution  is  studied. 


81-195 

Dynamic  Reduction  of  Stiuctural  Models 

C.A.  Miller 

Dept,  of  Civ.  Engrg.,  City  College  of  New  York,  New 
York,  NY,  ASCE  J.  Struc.  Div.,  106  (ST  10),  pp 
2097-2108  (Oct  1980)  6  figs,  4  refs 

Kay  Words:  Dynamic  structural  response.  Reduction  meth¬ 
ods 

The  errors  associated  with  the  reduction  of  the  structural 
static  degrees  of  freedom  before  performing  a  dynamic 
analysis  are  considered.  It  it  shown  that  the  standard  meth¬ 
ods  of  performing  the  reduction  can  lead  to  significant  errors 
especially  for  the  member  loads  computed  in  a  forced  vibra¬ 
tion  problem.  A  modified  reduction  it  developed  which  it 
shown  to  significantly  reduct  the  errors. 
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MODELING  TECHNIQUES 


81-1% 

Modal  Method*  in  Finite  Element  Fluid -Structure 
Eigenvalue  Problem* 

W.J.T.  Daniel 

Dept,  of  Mech.  Engrg.,  Univ.  of  Queensland,  Bris¬ 
bane,  Australia,  Inti.  J.  Numer.  Methods  Engr.,  ^5 
(8),  pp  1161-1175  (Aug  1980)  1  fig,  5  tables,  17 
refs 

K*y  Words:  InMraction:  structure -flu  id,  Eigenvalue  prob¬ 
lems,  Modal  synthesis,  Finite  element  technique 

Tha  technique  of  fixed -interface  modal  synthesis  used  to 
solve  large  structural  eigenvalue  problems  is  extended  to 
fluid-structure  eigenvalue  problems  with  a  view  to  efficient 
solution  of  problems  nvolving  localised  modifications. 
Three  cases  are  c-.rr  .  i->d. 


81-197 

Bond  Graphs  -  A  Modeling  Tool 

B.A.  White 

School  of  Electrical  Engineering,  Univ.  of  Bath,  UK, 
Trans.  Inst.  Meas.  Control,  (3),  pp  176-184  (Sept 
1979)  13  figs,  3  tables.  19  refs 

Key  Words:  Bond  graph  technique.  Mathematical  models 

Basic  concepts  of  tha  theory  of  bond  graphs  is  presented 
as  an  aid  to  synthesizing  and  analyzing  dynamic  systems. 


NONLINEAR  ANALYSIS 


81-198 

Nonlinear  Structural  Dynamic*  Via  Newton  and 
Quafi-NWton  Method* 

M.  Geradin,  S.  Idelsohn,  and  M.  Hogge 
Aerospace  Lab.  of  the  Univ.  of  Liege  B-4000  Liege, 
Belgium,  Nucl.  Engr.  Des.,  58_(3),  pp  339-348  (June 
1980)  9  figs,  8  refs 

Key  Words:  Nonlinear  theories.  Dynamic  structural  analysis 

Comparison  of  Newton  er.  •  quasi-Newton  methods  in  non¬ 
linear  structural  dynamics  is  attempted.  After  a  review  of 


the  classical  iterative  methods,  several  quasi-Newton  updates 
are  presented  and  tested.  Special  attention  it  devoted  to  the 
solution  of  large  sparse  systems  for  which  two  original  pro 
cedures  are  described:  a  substructure  correction  and  a  vec¬ 
torial  correction.  Numerical  examples  are  presented. 


NUMERICAL  METHODS 


81-199 

Numerical  Operational  Method*  in  Structural  Dynam¬ 
ic* 

G.V.  Narayanan 

Ph.D.  Thesis,  Univ.  of  Minnesota,  298  pp  (1980) 

UM  8019552 

K*y  Words:  Dynamic  structural  analysis,  Laplaca  transfor¬ 
mation,  Numerical  analysis 

A  general  and  systematic  discussion  on  the  use  and  impor¬ 
tance  of  the  operational  method  of  Laplace  transform  for 
detarmining  the  response  of  large  linear  dynamic  eystams 
governed  by  partial  or  ordinary  differantial  equations  of  the 
second  order  with  respect  to  time  is  presented.  Various 
axisting  methods  of  numerical  inversion  of  Laplace  trans¬ 
form  are  reviewed  and  critically  discussed  in  great  detail. 


STATISTICAL  METHODS 


81-200 

R  usd  am  Rrapouae  of  Identical,  One-Dimei>*ioaal 
Coupled  Subsystems 

P.W.  Smith,  Jr. 

Bolt  Beranek  and  Newman,  Inc.,  50  Moulton  St., 
Cambridge,  MA  02138,  J.  Sound  Vib.,  70  (3),  pp 
343-353  (June  8, 1 980)  3  figs,  6  refs 

Kay  Words:  Coupled  systems.  Random  response.  Statistical 
energy  analysis 

A  precis*  statistical  analysis  is  carried  out  tor  tha  steady -state 
response  of  a  on* -dimensional  ww* -bearing  system  formed 
from  two  identical  subsystems  coupled  together  at  an  and 
with  •  general  coupling.  The  statistics  correspond  approxi¬ 
mately  to  averaging  In  frequency . 
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PARAMETER  IDENTIFICATION 


81-201 

Parametric  Time  Domain  Analyris  of  the  Multiple 
Input/Scalar  Output  Problem:  The  Source  Identifi¬ 
cation  Problem 

W.  Gersch,  T.  Broth^rton,  and  S.  Braun 
Dept,  of  Information  and  Computer  Sciences,  Univ. 
of  Hawaii,  Honolulu,  Hawaii  96822,  J.  Sound  Vib., 
69  (3),  pp  441460  (Apr  8,  1980)  5  figs,  1  table, 
19  refs 

Kay  Words:  Paramatsr  identification  technique.  Time  domain 
method 

A  multiple  input/scalar  output  stationary  time  series  identifi¬ 
cation  problem  is  considered  from  a  parametric  model  time 
domain  point  of  view.  Particular  emphasis  it  on  the  source 
identification  problem.  Closed  form  formula  estimates  of  the 
individual  source  power  contributions  are  expressed  in  terms 
of  sample  correlations  that  are  obtained  from  the  observed 
input  and  output  time  series  and  from  parametric  models 
fitted  to  that  data. 


81-202 

New  Algorithms  for  Nonlinear  Least  Squares  and 
Bayesian  Parameter  Estimation 

W.E.  Stewart  and  J.P.  Sorensen 
Mathematics  Res.  Ctr„  Wisconsin  Univ,,  Madison, 
Wl,  Rept.  No.  MRC-TSR  2037,  27  pp  (Feb  1980) 
AD  A083  819/3 

Key  Words:  Algorithms,  Parameter  identification  technique. 
Least  squares  method 

New  algorithms  ere  presented  for  fitting  mathematical 
models  to  multiple-response  experiments.  These  algorithms 
give  estimates  of  the  parameters  in  a  user-defined  predictor 
model,  end  also  estimate  the  parameters  of  a  Gaussian  model 
of  the  observational  error  distribution. 


81-203 

On  Predicting  Point  Mobiity  Plots  from  Measure¬ 
ments  of  Other  Mobiity  Parameters 

D.J.  Ewins 

Dept,  of  Mech.  Engrg.,  Imperial  College  of  Science 
and  Tech.,  Exhibition  Rd„  London  SW7  2BX,  UK,  J. 


Sound  Vib.,  _70  (1),  pp  69-75  (May  8,  1980)  3  figs, 
6  refs 

Key  Words:  Modal  analysis.  Parameter  identification  tech¬ 
nique,  Mathematical  models 

Experimental  modal  analysis  techniques  are  designed  to 
exploit  a  property  of  linear  vibration  theory  in  order  to  con¬ 
struct  a  mathematical  modal  of  a  structure  from  the  mini¬ 
mum  amount  of  measured  mobility  data.  This  property, 
derived  from  the  orthogonality  of  normal  modes,  it  that, 
in  principle,  all  the  elements  of  the  full  N  x  N  mobility 
matrix  can  be  derived  from  measurement  of  the  elements  in 
just  one  row  or  column  of  that  matrix.  The  property  it  alto 
used  in  procedural  quality  •thecks",  in  which  one  measures 
some  of  the  derived  mobilities  as  well  as  predicting  them.  The 
derivation  process  itself,  however,  gives  rite  to  an  inherent 
error  when  the  frequency  range  covered  does  not  include  all 
the  natural  frequencies  of  the  structure.  The  source  of  this 
error  it  discussed  and  tome  illustrations  of  its  significance  are 
quoted,  demonstrating  the  need  for  caution  when  applying 
modal  analysis  methods  to  practical  structures. 


COMPUTER  PROGRAMS 

(Also  see  Nos.  5, 22, 46,  74) 


81-204 

High  Speed  Cylindrical  Rolling  Element  Bearing 
Analysis  “CYBEAN”  •  Analytic  Formulation 

R  J.  Kleckner,  J.  Pirvics,  and  V.  Castelli 
Xerox  Corp.,  El  Segundo,  CA,  J.  Lubric.  Tech., 
Trans.  ASME,  J02.  (3),  pp  380-388  (July  1980)  7 
figs,  3  tables,  2  refs 

Key  Words:  Computer  programs.  Bearings,  Antifriction 
bearings.  Transient  response.  Periodic  response 

The  analytic  foundation  and  software  architecture  for  the 
computerised  mathematical  simulation  of  high  speed  cylin¬ 
drical  rolling  element  bearing  behavior  it  documented.  The 
software,  CYBEAN  (Cylindrical  BEaring  ANalytit).  con¬ 
siders  a  flexible,  variable  geometry  outer  ring,  EHD  films, 
roller  centrifugal  and  quaskfynamic  loads,  roller  tilt  and 
skew,  mounting  fits,  cage  and  flange  interactions. 


81-205 

A  Time-Sharing  Computer  Program  to  Drive  up  to 
Three  Independent  Fatigue  Testing  Machines 

W.  Watt 
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Royal  Aircraft  Establishment,  Farnborough,  UK, 
Rept.  No.  RAE-TR-79054,  DRIC-BR-70107,  32  pp 
(May  1979) 

AD-A085  488/5 

Key  Word*:  Computer  program!,  Fetigue  ttfti.  Ten  equip¬ 
ment  and  innrumentation ,  Computer-aided  technique! 

WG  ii  a  PDP-8/E  computer  program  which  offer!  a  choice 
from  teven  retide nt  software  sequence  generator!  to  each 
of  three  independent  hardware  waveform  controllers  which 
drive  electrohydraulic  fatigue  testing  machines.  The  program 
is  controlled  by  teletype  commands  and  paper  tape  Input 
data. 


81-206 

TOFC  (Trailer  on  Flatcar)  Lading  Response  Analyses 
for  Several  Track  Profile  and  Hunting  Conditions 

G.  Kachadourian 

Metrek  Div.,  Mitre  Corp.,  McLean,  VA,  Rept.  No. 
MTR-79W00318,  FRA/ORD-80/3,  73  pp  (Apr 
1980) 

PB80-178171 

Key  Words:  Computer  programs.  Railroad  can.  Freight  can. 
Interaction:  rail -vehicle 

The  computer  program  FRATE  is  a  non-linear,  time  domain 
digital  computer  program  developed  for  the  purpose  of 
studying  freight  car  response  dynamics.  Analyses  were  per¬ 
formed  to  obtain  the  response  of  a  trailer  on  flatcar  ITOFC) 
vehicle  and  compliant  lading  to  savers!  track  profiles  and 
body  hunting  conditions. 


81-207 

Response  Analyses  of  a  Boxcar  with  Compliant 
Lading  for  Several  Track  Profile  and  Hunting  Con- 
ditiona 

G.  Kachadourian  and  N.E.  Sussman 
Metrek  Div„  Mitre  Corp.,  McLean,  VA,  Rept.  No. 
MTR-79W00317,  FRA/ORD-80/4,  90  pp  (Apr  1980) 
PB80-1 77637 

Key  Words:  Computer  programs.  Railroad  can.  Freight 
can.  Interaction:  rail-wheel 

The  simulation  in  the  FRATE  computer  program  (Freight 
Car  Response  Analysis  and  Test  Evaluation)  was  modified 


from  a  flexible  TOFC  (trailer  on  flatcar)  to  a  rigid  boxcar 
with  compliant  lading.  Analyses  were  performed  to  obtain 
the  response  of  boxcar  elements  end  compliant  lading  to 
several  track  profile  and  body  hunting  conditions. 


GENERAL  TOPICS 


CONFERENCE  PROCEEDINGS 


81-208 

Flow -Induced  Vibration  of  Power  Plant  Compo¬ 
nents 

The  Pressure  Vessels  and  Piping  Conf.,  PVP  No.  41, 
Aug  12-15,  1980,  San  Francisco,  CA,  M.K.  Au-Yang, 
ed.,  ASME:  1980 

Kay  Words:  Proceedings,  Fluid-induced  excitation,  Electric 
power  plants.  Heat  exchangers.  Pipes  (tubes) 

This  symposium  covers  a  wide  range  of  structural  dynamics 
problems  associated  with  the  power  gone  ration  industry 
during  both  normal  operations  and  hypothetical  accident 
conditions.  Eight  of  the  eleven  papers  deal  with  flow  induced 
vibrations  in  tube  banks  and  bundles.  Abstracts  of  individual 
pertinent  articles  art  listed  in  the  appropriate  taction  of 
this  issue  of  the  DIGEST. 


81-209 

Bearing  Deagn  -  Historical  Aspects,  Prevent  Tech¬ 
nology  and  Future  Problems 

Inti.  Conf.,  Aug  18-21,  1980,  San  Francisco,  CA, 
W.J.  Anderson,  ed„  ASME.  1980 

Kay  Words:  Bearings,  Datign  techniques,  Proceedings 

These  papers  ded  with  tome  of  the  more  important  present 
day  and  future  beering  requirements,  and  design  methodol¬ 
ogies  available  for  coping  with  them.  Solutions  to  many 
forthcoming  bearing  problems  lie  in  the  utilization  of  the 
most  advanced  materials,  design  methods  and  lubrication 
techniques.  Abstrr  -tf  of  individud  pertinent  papers  are 
listed  in  the  app-opriets  sections  of  this  issue  of  the  DIGEST. 
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81-210 

Emerging  Technolope'  in  Aeroapace  Structure*, 
Design,  Structural  Dynamics  and  Materials 

Aerospace  Conf.,  Aug  13-15,  1980,  San  Francisco, 
CA,J.R.  Vinson,  ed.,ASME:  1980 

Key  Words:  Proceedings,  Spacecraft,  Aircraft,  Composite 
materials.  Design  techniques 

This  collection  of  papers  concentrates  on  the  newest  develop¬ 
ments  in  the  closely  related  fields  of  aerospace  structures, 
design,  structural  dynamics,  shock  and  impact,  as  well  as 
material  science,  particularly  composite  materials.  Abstracts 
of  pertinent  individual  papers  are  listed  in  the  appropriate 
sections  of  this  issue  of  the  DIGEST. 


81-211 

Reliability,  Stress  Analysis  and  Faiure  Prevention 
Methods  in  Mechanical  Design 

Inti.  Conf.,  Aug  18-21,  1980,  San  Francisco,  CA, 
W.D.  Milestone,  ed.,  ASME:  1980 

Key  Words:  Proceedings,  Monitoring  tachniques,  Fatigue 
life.  Machinery  components 

The  papers  contained  in  this  special  publication  deal  with  the 
techniques  and  methodologies  used  to  predict  reliability, 
stress  analysis  and  failure  in  mechanical  devices  and  systems. 
Session  titles  at  this  conference  included:  "Materials  Factors 
in  Reliability,"  "Failure  Prevention  via  Mechanical  Signature 
Analysis,"  "Reliability  Assurance:  Aprior  and  Aposteriori 
Tasks,"  "Failure  Prediction  and  Reliability:  Selected  Cate 
Studies,"  "Research  Needs  in  Reliability  and  Failure  Preven¬ 
tion,"  "Stress  Analysis  in  Machine  Components,"  "Fatigue 
and  Fracture  Mechanics."  and  "Fatigue  and  Nonlinear 
Stress  Analysis."  Abstracts  of  individual  pertinent  papers  are 
listed  in  the  appropriate  sections  of  this  issue  of  ths  DIGEST. 


TUTORIALS  AND  REVIEWS 


81-212 

Vibration  in  J«t  Engine* 

M.  Lalanne 

Laboratoire  de  Mecanique  des  Structures,  I.N.SA, 
20,  avenue  Albert  Einstein,  69621  Villeurbanne, 
France,  Shock  Vib.  Dig.,  VI  (9),  pp  3-9  (Sept  1980) 
1  fig,  75  refs 


Key  Wordt:  Reviews,  Jet  engines.  Engine  vibrations.  Vibra¬ 
tion  control.  Vibration  prediction.  Blades,  Rotors  (machine 
elements) 

Vibration  in  jet  engines  is  reviewed,  oriented  toward  predic¬ 
tion  of  the  behavior  of  blades,  disc  blades,  axisymmetric 
structures,  and  rotors  and  toward  the  possibilities  of  vibra¬ 
tion  control. 


81-213 

Squeeze-Film  Damping  of  Rotordynamic  Systems 

R.  Holmes 

School  of  Engrg.  and  Applied  Science,  Univ.  of 
Sussex,  Falmer,  Brighton,  Sussex  BN1  9QT,  UK, 
Shock  Vib.  Dig.,  J2^  (9),  pp  11-15  (Sept  1980)  3 
figs,  10  refs 

Key  Words:  Reviews,  Damping,  Squeeze-film  dampers. 
Vibration  isolators.  Rotating  Structures 

The  roles  of  the  squeeze-film  damper  when  used  in  parallel 
with  ■  flexible  element  in  a  vibration  isolator  and  when 
used  in  series  with  flexible  pedestals  or  frame  of  e  rotor- 
dynamic  system  era  described. 


81-214 

Pneumatic  Shock  Abeorben  and  Isolators 

M.S.  Hundal 

Univ.  of  Vermont,  Burlington,  VT  05405,  Shock  Vib. 
Dig.,  12  (9),  pp  17-21  (Sept  1980)  9  figs,  7  refs 

Key  Words:  Reviews,  Dsmpers,  Pneumatic  dampers,  Vibra 
tlon  absorption  (equipment),  Vibration  isolators.  Shock 
absorbers 

Literature  published  in  the  lest  several  years  on  shock  ab¬ 
sorb erf  and  isolators  that  utilize  pneumatic  dampers  is 
reviewed.  Topics  for  further  investigation  are  mentioned. 


81-215 

Equivalence  Technique*  for  Vibration  Testing 

H.S.  Blanks 

School  of  Electrical  Engrg.,  Uni^.  of  New  South 
Wales,  P.O.  Box  1,  Kensington,  New  South  Wales, 
Australia  2033,  Shock  Vib.  Dig.,  12^  (8),  pp  13-23 
(Aug  1980)  128  refs 
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PUBLICATION  AND  ADDRESS 


ABBREVIATION  PUBLICATION  AND  ADDRESS 


ABBREVIATION 


INTERNATIONAL  JOURNAL  Inti.  J. 

OF  FATIGUE  Fatigue 

IPI  Science  and  Technology  Proas  Ltd. 

P.O.  Eox  63,  Westbury  House,  Bury  Street 
Guildloid,  Surrey,  England  GU2  5BH 


JOURNAL  OF  ENGINEERING 
MATHEMATICS 
Academic  Prcaa 
IBS  Ash  Street 
Reading,  MA  01867 


J.  Engrg. 
Math. 


INTERNATIONAL  JOURNAL  OF 
MACHINE  TOOL  DESIGN  AND 
RESEARCH 

Peigamon  Prea  Inc. 

Maxwell  House,  Falrview  Park 
Elmsfoid,  NY  10S23 

INTERNATIONAL  JOURNAL  OF 
MECHANICAL  SCIENCES 
Peigamon  Press,  Inc. 

Maxwell  House,  Falivlew  Park 
Elmsfoid.  NY  10S23 


Inti.  J. 
Mach.  Tool 
Dee.  Res. 


Inti.  J. 
Mech.  Set 


INTERNATIONAL  JOURNAL  OF  Inti.  J. 

NONLINEAR  MECHANICS  Nonlin. 

Pergamon  Prea  Inc.  Mechanics 

Maxwell  House,  Falrview  Park 
Elmsfoid.  NY  10623 


INTERNATIONAL  JOURNAL  FOR  IntL  J. 

NUMERICAL  METHODS  IN  ENGINEERING  Numer. 
John  Wiley  and  Sons,  Ltd.  Methods 

606  Third  A  vs.  Engrg. 


New  York.  NY  10016 


INTERNATIONAL  JOURNAL  FOR 
NUMERICAL  AND  ANALYTICAL 
METHODS  IN  GEOMECHANICS 
John  WUey  and  Sons,  Ltd. 
Bafflns  Lane 
Chichester,  Sussex.  UK 


Inti.  J. 

Numer.  Anal. 

Methods 

Geomech. 


JOURNAL  OF  ENVIRONMENTAL 
SCIENCES 

Institute  of  Environmental  Sciences 
940  E.  Northwest  Highway 
Mt.  Prospect,  IL  60066 

JOURNAL  OF  FLUID  MECHANICS 
Cambridge  University  Prea 
32  East  67th  St. 

New  York,  NY  10022 

JOURNAL  OF  THE  FRANKLIN 
INSTITUTE 

Pergamon  Press  Inc. 

Maxwell  House,  Falrview  Park 
Elmsfoid,  NY  10623 

JOURNAL  OF  HYDRONAUT1CS 
American  Institute  of  Aeronautics 
and  Astronautics 
1290  Avenue  of  the  Americas 
New  York,  NY  10019 


J.  Environ. 
Sci. 


J.  Fluid 
Mechanics 


J.  Franklin 
Inst. 


J.  Hydro- 
nautics 


JOURNAL  OF  THE  INSTITUTE  OF  J.  Inst. 

ENGINEERS,  AUSTRALIA  Engr., 

Science  House,  167  Gloucter  Austral. 

Sydney,  Australia  2000 

JOURNAL  DE  MECAN1QUE  J.de 

Gauthier-VlUais  mec  unique 

C.D.R.  -  Centiale  dee  Revues 


B.P.  No.  1 19,  93104  Montreuil  Csdex-France 


INTERNATIONAL  JOURNAL  lntl.  J. 

OF  SOLIDS  AND  STRUCTURES  Solids 

Pergamon  Proa  Inc.  St  rue. 

Maxwell  House.  Falrview  Park 
Elmsfoid,  NY  10623 


JOURNAL  OF  MECHANICAL  J.  Mech. 

ENGINEERING  SCIENCE  Engig.  Sci. 

Institution  of  Mechanical  Engineers 
1  Birdcage  Walk,  Westminster 
London  3W1  H9.  UK 


InU.  J. 

Vehicle  Des. 

The  International  Assoc,  of  Vehicle  Design 
The  Open  University,  Walton  Hall 
Milton  Keys  MK7  6AA,  UK 


JOURNAL  OF  THE  MECHANICS  AND  J.  Mechanics 

PHYSICS  OF  SOLIDS  Phya.  Solids 

Pergamon  Press  Inc. 

Maxwell  House,  Falrview  Park 
Elmsfoid,  NY  1052* 


INTERNATIONAL  JOURNAL  OF 
VEHICLE  DESIGN 


ISRAEL  JOURNAL  OF  TECHNOLOGY  land  J. 
Wdxmann  Science  Press  of  Israel  Terh. 

Box  (01 
Jerusalem,  Israel 

JOURNAL  OF  THE  ACOUSTICAL  J.  Acoust. 

SOCIETY  OF  AMERICA  Soc.  Araer. 

American  Institute  of  Phyrics 
336  E.  46th  St. 

New  York.  NY  10010 


JOURNAL  OF  PETROLEUM  J.  Pet.  Tech. 

TECHNOLOGY 

Society  of  Petroleum  Engineers 
4700  N.  Central  Expressway 
Dallas,  TX  76206 

JOURNAL  OF  PHYSICS:  E  SCIENTIFIC  J.  Phys.  E: 
INSTRUMENTS  Set.  Inatrum. 

American  Institute  of  Physics 
336  East  46th  St. 

New  York,  NY  10017 


JOURNAL  OF  AIRCRAFT  J.  Aircraft 

American  Institute  of  Aeronautics 
and  Astronautics 
1290  Avenue  of  the  Americas 
New  York,  NY  10019 


JOURNAL  or  SHIP  RESEARCH  J.  Ship  Res. 

Sodety  of  Naval  Architects  and 
Marine  Engineers 
30tU  and  Northhampton  Sta. 

Easton,  PA  14042 


JOURNAL  OF  THE  AMERICAN 
HELICOPTER  SOCIETY 

American  Helicopter  Sodety,  Inc. 
30  East  42nd  St. 

New  Yo«fc,  NY  10017 


J.  Asm.  JOURNAL  OF  SOUND  AND 

Helicopter  VIBRATION 

Soc.  Academic  Press 

Ill  Fifth  Are. 

New  York.  NY  1001° 


J.  Sound 
Vlb. 
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PUBLICATION  AND  ADDRESS  ABBREVIATION 

PUBLICATION  AND  ADDRESS  ABBREVIATION 

JOURNAL  OF  SPACECRAFT 

J.  Spacecraft 

NOISE  AND  VIBRATION  CONTROL 

Noise  Vib. 

AND  ROCKETS 

Rockets 

Trade  and  Technical  Press  Ltd. 

Control 

American  Institute  of  Aeronautics 

Crown  House,  Morden 

and  Astronautics 

Surrey  SM4  SEW,  UK 

1290  Avenue  of  the  Americas 

New  York,  NY  10019 

NOISE  CONTROL  ENGINEERING 

Noise 

P.O.  Box  3206,  Arlington  Branch 

Control 

JOURNAL  OF  TESTING  AND 

J.  Teat 

Poughkeepsie,  NY  12603 

Engrg. 

EVALUATION  (ASTM) 

American  Society  for  Testing 
and  Materials 

1916  Race  St. 

Philadelphia,  PA  19103 

Eval. 

(ASTM) 

NORTHEAST  COAST  INSTITUTION  OF 
ENGINEERS  AND  SHIPBUILDERS, 

NE  Coast 
Inatn.  Engrs. 

TRANSACTIONS 

Bolbec  Hall 

Newcastle  upon  Tyne  1,  UK 

Shipbldrs., 

Trans. 

KONSTRUKTION 

Konst  niktion 

NUCLEAR  ENGINEERING  AND 

Nud.  Engrg. 

Spring  Veriag 

DESIGN 

Des. 

3133  Connecticut  Ave.,  N.W.  Suite  712 

North  Holland  Publishing  Co. 

Washington,  D.C.  20008 

P.O.  Box  3489 

Amsterdam,  The  Netherlands 

LUBRICATION  ENGINEERING 

Lubric. 

American  Society  of  Lubrication 

Engrg. 

OIL  AND  GAS  JOURNAL 

Oil 

Engineers 

The  Petroleum  Publishing  Co. 

Gas  J. 

838  Buase  Highway 

211  S.  Cheyenne 

Park  Ridge.  IL  60068 

Tulsa.  OK  74101 

MACHINE  DESIGN 

Mach.  Des. 

PACKAGE  ENGINEERING 

Package 

Pan  ton  Publishing  Co. 

6  S.  Wabash  Ave. 

Engrg. 

Penton  Bldg. 

Cleveland,  OH  44113 

Chicago,  IL  60603 

PLANT  ENGINEERING 

Plant 

MASCH1NENBAUTECHNIK 

Maschinen- 

1301  S.  Grove  Avenue 

Engrg. 

VEB  Veriag  Technik 

Oranlenburger  Str.  13/14 

bautechnlk 

Barrington,  IL  60010 

102  Berlin,  E.  Germany 

POWER 

Power 

P.O.  Box  521 

MECCANICA 

Msceanlca 

Hightston.  NJ  08520 

Pergamon  Press,  Inc. 

Maxwell  House,  Fairview  Park 

POWER  TRANSMISSION  DESIGN 

Power 

Elam  ford,  NY  10623 

Industrial  Publishing  Co. 

Division  of  Pittway  Corp. 

Tranon.  Des. 

MECHANICAL  ENGINEERING 

Mech.  Engrg. 

812  Huron  Rd. 

American  Society  of  Mechanical  Engineers 
346  East  46th  St. 

Cleveland,  OH  44113 

New  York,  NY  10017 

QUARTERLY  JOURNAL  OF  MECHANICS 

Quart.  J. 

AND  APPLIED  MATHEMATICS 

Mechanics 

MECHANICS  RESEARCH  AND 

Mechanics 

Wo.  Dawson  A  Sous,  Ltd. 

Appl.  Math. 

COMMUNICATIONS 

Res.  Comm. 

Cannon  House 

Pergamon  Press  Inc. 

Maxwell  House,  Fairview  Park 

Folkestone,  Kent,  UK 

Ehnaford.  NY  10623 

REVUE  ROUMAINE  DES  SCIENCES 

Rev. 

TECHNIQUES.  SERIE  DE  MECANIQUE 

Roumaine 

MECHANISM  AND  MACHINE  THEORY 

Mech. 

APPLIQUEE 

Sd.  Tech., 

Pergamon  Press  Inc. 

Mach. 

Editions  De  L’Academle 

Mecanique 

Maxwell  House,  Fairview  Park 

Theory 

De  La  RepubUque  Socialists  de  Roumaine 

Appl. 

Elmsford,  NY  10623 

3  Bis  Str.,  Gutenberg,  Bucurest,  Romanis 

MEMOIR ES  OF  THE  FACULTY  OF 

Mem.  Fac, 

REVIEW  OF  SCIENTIFIC  INSTRUMENTS 

Rev. 

ENGINEERING,  KYOTO  UNIVERSITY 

Engrg. 

American  Inatitute  of  Physics 

Scientific 

Kyoto  University 

Kyoto 

335  East  46th  St. 

Inatr. 

Kyoto,  Japan 

Unlv. 

New  York,  NY  10017 

MTZ  MOTORTECHNISCHE  ZEITSCHRIFT 

MTZ  Motor- 

SAE  PREPRINTS 

SAE  Prepr. 

Franakhbche  Veriagshandlung 

tech.  Z. 

Society  of  Automotive  Engineers 

Pflieratmase  5-7 

Two  Pennsylvania  Plata 

7000  Stuttgart  1 

New  York,  NY  10001 

W.  Germany 

SIAM  JOURNAL  ON  APPLIED 

SIAM  J. 

NAVAL  ENGINEERS  JOURNAL 

Naval 

MATHEMATICS 

Appl.  Math. 

American  Society  of  Naval  Engineers,  Inc. 

Engr.  J. 

Society  for  Industrial  and  Applied 

8uite  507,  Continental  Bldg. 

Mathematics 

1012 -14th  St..  N.W. 

33  S.  17th  St. 

Washington.  D.C.  20006 

Philadelphia,  PA  19103 
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PUBLICATION  AND  ADDRESS 


ABBREVIATION 


ABBREVIATION 


PUBLICATION  AND  ADDRESS 


SIAM  JOURNAL  ON  NUMERICAL  SIAM  J. 

ANALYSIS  Numer.  Anal. 

Society  (or  Industrial  and  Applied 
Mathematict 
33  S.  17th  St. 

Philadelphia,  PA  19103 

STROJNICKY  CASOPIS  _  Strojnicky 

Red.  Strojnickeno  Caaopiau  CSAV  A  SAV  £asopia 
USTAV  MECHANIKY  STROJOV  SAV 
Bratialava-Patronka,  Dubrovaka  ceata,  CSSR 
Ciechoalovakia 

S/V,  SOUND  AND  VIBRATION  S/V,  Sound 

Acoustic  Publications,  Inc.  Vib. 

27101  E.  Ovist  Rd. 

Bay  Village,  OH  44140 


VDI  FORSCHUNGSHEFT 

Verein  Deutacher  Ingenieur  GmbH 
Postfach  1139,  Graf-Recke  Str.  84 
4  Dusseldorf  1 ,  Germany 

VEHICLE  SYSTEMS  DYNAMICS 
Sweta  and  Zeitlinger  N.V. 

347  B.  Herreweg 
Liase,  The  Netherlands 

V1BROTECHNIKA 

Kauno  Poly  technikoa  lnatitutaa 
2  Donelaicio  g-ve  17 
233000  Kaunas 
Lithuanian  SSR 


TECHNISCHES  MESSEN  -  ATM 
R.  Oldenburg  Vedag  GmbH 
Roeenheimer  Str.  146 
8  Miinchen  80,  W.  Germany 


Techn. 

Meaaen-ATM 


WAVE  MOTION 

North  Holland  Publishing  Co. 
P.O.  Box  211 
1000  AE  Amsterdam 
The  Netherlands 


TEST  Teat 

61  Monmouth  Road 
Oakhurst,  NJ  07766 

TRIBOLOGY  INTERNATIONAL 

IPC  Science  and  Technology  Press  Ltd. 

Westbury  House 
P.O.  Box  63,  Bury  Street 
Guildford,  Surrey  GU2  6BH,  UK 

TURBOMACHINERY  INTERNATIONAL  Turbomach. 
Turbomachinery  Publications,  Inc.  Inti. 

22  South  Smith  St. 

Norwalk,  CT  06866 

VDI  ZEITSCHRIFT  VDI  Z. 

Verein  Deutacher  Ingenieur  GmbH 
Postfach  1139.  Graf-Recke  Str.  84 
4  Dusseldorf  1,  Germany 


Tribology 

Inti. 


WEAR 

Elsevier  Sequoia  S.A. 

P.O.  Box  861 

1001  Lausanne  1,  Switzerland 

ZEITSCHRIFT  FUR  ANGEWANDTE 
MATHEMATIK  UND  MECHANIK 
Akademie  V cries  GmbH 
Llepziger  Str.  3-4 
108  Berlin,  Germany 

ZEITSCHRIFT  FUR 
FLUGWISSENSCHAFTEN 
DFVLR 

D-3300  Braunschweig 
Flughafen,  Postfach  3267 
W.  Germany 


SECONDARY  PUBLICATIONS  SCANNED 


GOVERNMENT  REPORTS  GRA 

ANNOUNCEMENTS  *  INDEX 
NTIS 

U.S.  Dept,  of  Commerce 
Springfield,  VA  22161 

SCIENTIFIC  AND  TECHNICAL  STAR 

AEROSPACE  REPORTS 

Superintendent  of  Documents 
U.S.  Government  Printing  Office 
Washington,  D.C.  20402 


DISSERTATION  ABSTRACTS 
INTERNATIONAL 
University  Microfilms 
Ann  Arbor,  Ml  48106 


ANNUAL  PROCEEDINGS  SCANNED 


INSTITUTE  OF  ENVIRONMENTAL 
SCIENCES,  ANNUAL  PROCEEDINOS 
Institute  of  Environmental  Sciences 
940  E.  Northwest  Highway 
Mt.  Prospect,  IL  80066 

TURBOMACHINERY  SYMPOSIUM 
Gas  Turbine  Labs 
Texas  ARM  UnlverMty 
College  Station,  Texas 


Inst.  Environ. 
Sci.,  Proc. 


Turbomach. 

Symp. 


THE  SHOCK  AND  VIBRATION  BULLETIN, 
UNITED  STATES  NAVAL  RESEARCH 
LABORATORIES,  ANNUAL 
PROCEEDINOS 

Shock  and  Vibration  Information  Center 
Naval  Research  Lab„  Code  6804 
Washington,  D.C.  20376 


VDI 

Foneh. 


Vehicle 
Syst.  Dyn. 


Vibro- 

technika 


Wave 

Motion 


Wear 


Z. angew. 
Math.  Mech. 


Z.  Flugwiaa 


DA 


Shock  Vib. 
Bull.,  U  .8. 
Naval  Res. 
Lab„  Proc. 
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CALENDAR 


MARCH  1981 


8-12  26th  International  Gas  Turbine  Conference  and 
Exhibit  (ASMEl  Houston,  TX  (ASME  Hq.) 

21-Apr  1  Lubrication  Symposium  [ASME]  San  Francisco, 
CA  (ASME  Hq.) 

31  -Apr  1  Pressworking  Machinery  for  the  Eighties  Confer¬ 
ence  [IMechE]  Birmingham,  UK  (IMechE,  I  Bird- 
ctge  Walk,  Westminster,  London  SW1H  9JJ) 


APRIL  1981 


6-8  22nd  Structures,  Structural  Dynamics,  and  Materi¬ 
als  Conference  [AIAA,  ASME,  ASCE,  AHS]  At¬ 
lanta.  Georgia  (AIAA.  ASME,  ASCE.  AHS  Hqs.) 

6-8  NOISEXPO  "81  ISA/, Sound  and  Vibration)  Hyatt 
Regency  O'Hare,  Chicago,  IL  ( NOISEXPO  81, 
27101  E.  Oviett  Hd..  Bay  Village,  OH  44140) 

27-30  27th  Inti.  Instrumentation  Symposium  [Aerospace 
Industries  and  Test  Measurement  Divisions  of  the 
Instrument  Society  of  America]  Hyatt  Regency, 
Indianapolis,  IN  (Jim  Dorsey .  c/o  Measurements 
Group,  P.O.  Box  27777,  Raleigh.  NC  2761 1) 

MAY  1981 


4-7  Institute  of  Environmental  Sciences'  27th  Annual 
Technical  Meeting  (IES]  Los  Angeles,  CA  (IES, 
940  East  Northwest  Highway.  Mt.  Prospect.  IL 
60066) 

313un  5  Spring  Meeting  and  Exhibition  of  the  Society  for 
Experimental  Stress  Analysis  [SESA]  Hyatt 
Regency.  Dearborn,  Ml  (SESA.  P.O.  Box  277, 
Saugatuck  Station,  Westport,  CT  06880) 


JUNE  1981 


1-4  Design  Engineering  Conference  and  Show  I  ASME] 
Chicago,  IL  (ASME  Hq.) 

8-10  NOISE-CON  81  [Institute  of  Noise  Control  Engi¬ 
neering  and  the  School  of  Engineering,  North 


Carolina  State  University]  Raleigh,  North  Carolina 
(Dr.  Larry  Royster,  Program  Chairman,  Center  for 
Acoustical  Studies,  Dept  of  Mechanical  8  Aero¬ 
space  Engr.,  North  Carolina  State  University. 
Raleigh.  NC  27650) 

22-24  Applied  Mechanics  Conference  [ASME]  Boulder, 
CO  (ASME  Hq.) 


SEPTEMBER  1981 


1-4 

Joint  Meeting  of  the  British  Society  for  Strain 
Measurement  and  the  Society  for  Experimental 
Stress  Analysis  [8.S.S.M.  and  SESA]  Edinburgh 
University,  Scotland  (C.  McCalvey.  Administration 
Officer,  B.S.S.M.,  281  Heaton  Road,  Newcastle 
upon  Tyne,  NE6,  508,  UK) 

20-23 

Design  Engineering  Technical  Conference  [ASME] 
Hartford,  CT  (ASME  HqJ 

OCTOBER  1981 

Eastern  Design  Engineering  Show  [ASME]  New 
York.  NY  (ASME  Hq.) 

4-7 

International  Lubrication  Conference  [ASME  - 
ASLE]  New  Orleans,  LA  (ASME  HqJ 

11-15 

Fall  Meeting  of  the  Society  for  Experimental 
Stress  Analysis  [SESA]  Keystone  Resort,  Key¬ 
stone,  CO  (SESA.  P.O.  Box  277,  Saugatuck  Sta¬ 
tion,  Westport.  CT  06880) 

NOVEMBER  1981 

15-20 

ASME  Winter  Annual  Meeting  [ASME]  Washing¬ 
ton,  D.C,  (ASME  HqJ 

30-Oec  4 

Acoustical  Society  of  America,  Fall  Meeting 
[ASA]  Miami  Beach.  FL  (ASA  Hq.) 

DECEMBER  1981 

8-10 

Western  Design  Engineering  Show  (ASME)  Ana¬ 
heim.  CA  (ASME  Hq.) 
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CALENDAR  ACRONYM  DEFINITIONS  ANO  ADDRESSES  OF  SOCIETY  HEADQUARTERS 


AFIPS 

American  Federation  of  Information 

IEEE: 

Institute  of  Electrical  and  Electronics 

Processing  Societies 

Engineers 

210  Summit  Ave.,  Montvaie,  NJ  07645 

345  E.  47th  St. 

New  York.  NY  10017 

AGMA 

American  Gear  Manufacturers  Association 

1330  Mass  Ave.,  N.W. 

IES: 

Institute  of  Environmental  Sciences 

Washington,  D  C. 

940  E.  Northwest  Highway 

Mt.  Prospect.  IL  60056 

AHS 

American  Helicopter  Society 

1325  18  St.  N  W. 

IFToMM: 

International  Federation  for  Theory  of 

Washington,  D.C.  20036 

Machines  and  Mechanisms 

U.S.  Council  for  TMM 

AIAA 

American  Institute  of  Aeronautics  and 

c/o  Univ.  Mass.,  Dept.  ME 

Astronautics,  1290  Sixth  Ave. 

Amherst,  MA  01002 

New  York,  NY  10019 

INCE: 

Institute  of  Noise  Control  Engineering 

AlChE: 

American  Institute  of  Chemical  Engineers 

P.0.  Box  3206,  Arlington  Branch 

345  E  47th  St 

Poughkeepsie,  NY  12603 

New  York,  NY  10017 

ISA: 

Instrument  Society  of  America 

AREA 

American  Railway  Engineering  Association 

400  Stanwix  St. 

59  E.  Van  Buren  St. 

Pittsburgh.  PA  15222 

Chicago.  IL  60605 

ONR: 

Office  of  Naval  Research 

ARPA: 

Advanced  Research  Projects  Agency 

Code  40084,  Dept.  Navy 

Arlington.  V A  22217 

ASA 

Acoustical  Society  of  America 

335  E.  45th  St. 

SAE: 

Society  of  Automotive  Engineers 

New  York.  NY  10017 

400  Commonwealth  Drive 

Warrendele,  PA  1 5096 

ASCE 

American  Society  of  Civil  Engineers 

345  E.  45th  St. 

SEE: 

Society  of  Environmental  Engineers 

New  York,  NY  10017 

6  Conduit  St. 

London  W1R  9TG.  UK 

ASME: 

American  Society  of  Mechanical  Engineers 

345  E.  45th  St 

SESA: 

Society  for  Experimental  Stress  Analysis 

New  York.  NY  10017 

21  Bridge  Sq. 

Westport,  CT  06880 

ASNT 

American  Society  for  Nondestructive  Testing 
914  Chicago  Ave 

SNAME: 

Society  of  Naval  Architects  and  Marine 

Evanston,  IL  60202 

Engineers 

74  Trinity  PI. 

ASQC 

American  Society  for  Quality  Control 

New  York.  NY  10006 

161  W.  Wisconsin  Ave. 

Milwaukee,  Wl  53203 

SPE: 

Society  of  Petroleum  Engineers 

6200  N.  Central  Expressway 

ASTM 

American  Society  lor  Testing  and  Materials 

Dalles,  TX  75206 

1916  Race  St 

Philadelphia.  PA  19103 

SVIC: 

Shock  and  Vibration  Information  Center 
Naval  Research  Lab..  Code  5804 

OCCAM 

Chairman,  c/o  Dept.  ME.Univ.  Toronto, 

Washington,  D  C.  20375 

Toronto  5,  Ontario.  Canada 

URSI-USNC: 

International  Union  of  Radio  Science  - 

ICF 

International  Congress  on  Fracture 

U.S.  National  Committee 

Tohoku  Univ 

c/o  MIT  Lincoln  Lab. 

Sendai ,  Japan 

Lexington,  MA  02173 
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PUBLICATION  POLICY 


Unsolicited  articles  are  accepted  for  publication  in 
the  Shock  and  Vibration  Digest  Feature  articles 
should  be  tutorials  and/or  reviews  of  areas  of  interest 
to  shock  and  vibration  engineers.  Literature  review 
articles  should  provide  a  subjective  critique/summary 
of  papers,  patents,  proceedings,  and  reports  of  a 
pertinent  topic  in  the  shock  and  vibration  field.  A 
literature  review  should  stress  important  recent 
technology.  Only  pertinent  literature  should  be 
cited.  Illustrations  are  encouraged.  Detailed  mathe- 
matical  derivations  are  discouraged;  rather,  simple 
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5.  Landahl,  M.,  Unsteady  Transonic  Flow, 
Pergamon  Press  ( 1 961 ) . 

6.  Miles,  J.W.,'"The  Compressible  Flow  Past 
an  Oscillating  Airfoil  in  a  Wind  Tunnel," 

J.  Aeronaut.  Sci.,  23  (7).  pp  671-678 
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